
[BEFORE AND DURING EDITING] 

HYPOTHALAMIC-PITUITARY-ADRENAL AXIS (HPA 

AXIS) DYSFUNCTION 

The hypothalamic-pituitary-adrenal axis (HPA axis) encompasses a 
set of direct influences and feedback interactions between: the 
hypothalamus (a part of the brain),; the pituitary gland (below the 
hypothalamus), ; and the adrenal or suprarenal gland,s (located at 
the top of each kidney).  

Why do I mention this? BSimply because it is very relevant 
to excessive stress. Knowing about a condition called Cushing’s 
disease might help you understand this. Cushing’s disease 
involves As an example, a tumour in the pituitary gland. The 
tumour increases levels of a hormone (ACTH), in your body, 
which in turn increases your levels of cortisol. This is called 
Cushing’s disease. This is a major problem because, although 
cortisol, like all hormones, has a role to play in proper 
physiological functioning, excessively elevated levels can cause 
wreak havoc with on your health. This is because cCortisol 
increases glucose levels in your blood glucose (by converting 
glycogen from your liver), as well as raising your blood 
increases levels of free fatty acids (FFA) in the blood and 
increasinges the breakdown of muscle protein. It Cortisol is great 
as a fight-or-flight hormone, as you need all these fuels to 
provide for the energy when you’ll require to you’re fighting 
that sabreer-toothed tiger! But  of course, if your FFR is not being 
stimulated by danger or something else requiring physical 
action, but instead by your the boss telling you that you have to 
sit at your computer for the whole weekend, then there you 
haveis no physical outlet for all these fuels—. and an eSo 
elevated levels of cortisol without and no exercise to burn it off 
isn’t a good thing. Most people with Cushing’s disease have a 
chronically high blood sugar level, which causes insulin 
resistance, and they eventually develop diabetes. The cCortisol 
also stimulates their visceral adipose tissue to store fat,  (and 
visceral fat has been metabolically linked to coronary heart 
disease). So chronically elevated levels of cortisol, like the 
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chronically elevated levels of insulin we discussed in the unit on 
nutrition lecture, are should things to be avoided. 

It is important that youto realize that these hormones I am 
discussing are all “good” hormones”—your body produces them 
for a reason. It is just thatInsulin is a good thing, too, but as 
we’ve seen, foods like sugar and refined carbohydrate will result 
causein chronically elevated levels of insulin and, ultimately, result 
in hyperinsulinaemia, which can in turn leads to insulin resistance 
and Ttype 2 diabetes. Similarly, cortisol is a good thing. The 
problem arises when you have chronically elevated cortisol 
levels. Yyou don’t need a tumour (Cushing’s disease) to cause 
that—elevated cortisol levels. Cchronic stress can do the same 
thing. Metabolic sSyndrome (which, as stated, is also linked to 
diet) will result in raised increased levels of VLDL, , low HDL, 
and , raised LDL (I’ll explain these in a moment), as well as 
increased raised blood pressure and, raised blood clotting factors 
[fibrynogen, PAI-1, Von Willibrand, and Lp(a)].  While I don’t 
expect you to understand all of these variables, but you do need 
to know that they are all risk factors for heart disease (Kendrick, 
2007). Kendrick actually argues that chronic stress is the primary 
factor in the high rates of obesity and coronary heart disease 
seen in Western societies. I would not go as far as to say stress is 
more important than exercise and diet, but I do believe it is a 
very important factor, possibly as important as diet and exercise. 

Want more bad news? Sustained high cortisol levels: 

  Ddestroys healthy muscle and bone. 

 , sSlows down healing and normal cell regeneration. 

 C, co-opts biochemicals that are needed to make other vital 
hormones. 

 I, impairs digestion, metabolism, and mental function. 

 I, interferes with healthy endocrine function. 

 ; and wWeakens your immune system.  

The over-stimulation of the adrenal gland that produces cortisol 
may also lead to adrenal fatigue, which that many researchers 
feel is may be a factor in many several pathological conditions, 
including chronic fatigue syndrome, fibromyalgia, 
hypothyroidism, chronic fatigue syndrome, arthritis, premature 
menopause, and others. It may also produce a host of other 
unpleasant symptoms, from acne to hair loss.  
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STRESS AND ITS EFFECT ON TESTOSTERONE AND 

CORTISOL 

The debilitating effects of excessive stress is are well 
documented. I will give you an example with a couple of 
hormones—, namely cortisol and testosterone. We all know that 
fitness is the result of what you do in the gym or on the 
trail/track. But if you remember, I gave you a very basic 
equation earlier in the course. Namely: 

Performance = Fitness − —Fatigue[LEM1] 

While that previous discussion focused on athletic 
performance, we must realize the samethe equation can relate to 
hormonal balance. The performance of your endocrine system 
does reliesy on a balance of exercise, nutrition, and rest. 
Allowing your body to rest enough between workouts is going 
to helps you avoid being over-trained.  

Numerous studies have shown that an inadequate work-
rest balance will lowers your testosterone levels via overtraining. 
Reduced testosterone levels due to overtraining is are highly 
correlated with an increased in levels of cortisol. Cortisol and 
testosterone are negatively correlated; that is,  and high cortisol 
levels will reduce testosterone levels. In one study of marathon 
runners, levels of free testosterone were lower than in untrained 
controls (Lehmann, et. al., 1993). Not coincidentallyAs I have 
mentioned previously, distance runners are one of the worst 
groups of athletes in terms of how many of them are over-
training. 

As stated, one of the body’s responses to increased stress is 
to release cortisol. Cortisol is a catabolic hormone, whichthat puts 
the body in a catabolic state (burning energy). Adrenalin, 
cortisol, and glucagon are all catabolic hormones. Cortisol is 
important in glucose metabolism, blood pressure regulation, 
insulin release, immune function, and the inflammatory 
(healing) response. In other words, it’s a good thing—as long as 
your body doesn’t have too much of it.  
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[AFTER EDITING] 

HYPOTHALAMIC-PITUITARY-ADRENAL AXIS (HPA 

AXIS) DYSFUNCTION 

The hypothalamic-pituitary-adrenal axis (HPA axis) encompasses a 
set of direct influences and feedback interactions between the 
hypothalamus (a part of the brain), the pituitary gland (below the 
hypothalamus), and the adrenal or suprarenal glands (located at 
the top of each kidney). 

Why do I mention this? Because it is very relevant to 
excessive stress. Knowing about a condition called Cushing’s 
disease might help you understand this. Cushing’s disease 
involves a tumour in the pituitary gland. The tumour increases 
levels of a hormone (ACTH) in your body, which in turn 
increases your levels of cortisol. This is a major problem because, 
although cortisol, like all hormones, has a role to play in proper 
physiological functioning, excessively elevated levels can wreak 
havoc on your health. This is because cortisol increases glucose 
levels in your blood (by converting glycogen from your liver), as 
well as raising your blood levels of free fatty acids (FFA) and 
increasing the breakdown of muscle protein. Cortisol is great as 
a fight-or-flight hormone, as you need all these fuels to provide 
energy when you’re fighting that sabre-toothed tiger! But if your 
FFR is not being stimulated by danger or something else 
requiring physical action, but instead by your boss telling you 
that you have to sit at your computer for the whole weekend, 
then you have no physical outlet for all these fuels—and an 
elevated level of cortisol without exercise to burn it off isn’t a 
good thing. Most people with Cushing’s disease have a 
chronically high blood sugar level, which causes insulin 
resistance, and they eventually develop diabetes. The cortisol 
also stimulates their visceral adipose tissue to store fat, and 
visceral fat has been metabolically linked to coronary heart 
disease. So chronically elevated levels of cortisol, like the 
chronically elevated levels of insulin we discussed in the unit on 
nutrition, should be avoided. 
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It is important to realize that the hormones I am discussing 
are all “good” hormones—your body produces them for a 
reason. Insulin is a good thing, too, but as we’ve seen, foods like 
sugar and refined carbohydrate cause chronically elevated levels of 
insulin and, ultimately, hyperinsulinaemia, which can in turn lead 
to insulin resistance and Type 2 diabetes. Similarly, cortisol is a 
good thing. The problem arises when you have chronically 
elevated cortisol levels. You don’t need a tumour (Cushing’s 
disease) to cause that—chronic stress can do the same thing. 
Metabolic syndrome (which, as stated, is also linked to diet) will 
result in increased levels of VLDL, HDL, and LDL (I’ll explain 
these in a moment), as well as increased blood pressure and 
blood clotting factors [fibrynogen, PAI-1, Von Willibrand, and 
Lp(a)]. I don’t expect you to understand all of these variables, 
but you do need to know that they are all risk factors for heart 
disease (Kendrick, 2007). Kendrick actually argues that chronic 
stress is the primary factor in the high rates of obesity and 
coronary heart disease seen in Western societies. I would not go 
as far as to say stress is more important than exercise and diet, 
but I do believe it is a very important factor, possibly as important 
as diet and exercise. 

Want more bad news? Sustained high cortisol levels: 

 Destroy healthy muscle and bone. 

 Slow down healing and normal cell regeneration. 

 Co-opt biochemicals that are needed to make other vital 
hormones. 

 Impair digestion, metabolism, and mental function. 

 Interfere with healthy endocrine function. 

 Weaken your immune system. 

The over-stimulation of the adrenal gland that produces cortisol 
may also lead to adrenal fatigue, which many researchers feel 
may be a factor in several pathological conditions, including 
chronic fatigue syndrome, fibromyalgia, hypothyroidism, 
arthritis, premature menopause, and others. It may also produce 
a host of other unpleasant symptoms, from acne to hair loss. 
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STRESS AND ITS EFFECT ON TESTOSTERONE AND 

CORTISOL 

The debilitating effects of excessive stress are well documented. I 
will give you an example with a couple of hormones—cortisol 
and testosterone. We all know that fitness is the result of what 
you do in the gym or on the trail/track. But if you remember, I 
gave you a very basic equation earlier in the course: 

Performance = Fitness − Fatigue 

While that discussion focused on athletic performance, the 
same equation can relate to hormonal balance. The performance 
of your endocrine system relies on a balance of exercise, 
nutrition, and rest. Allowing your body to rest enough between 
workouts helps you avoid being over-trained. Numerous studies 
have shown that an inadequate work-rest balance lowers 
testosterone levels via overtraining. Reduced testosterone levels 
due to overtraining are highly correlated with increased levels of 
cortisol. Cortisol and testosterone are negatively correlated; that 
is, high cortisol levels reduce testosterone levels. In one study of 
marathon runners, levels of free testosterone were lower than in 
untrained controls (Lehmann, et al., 1993). Not coincidentally, 
distance runners are one of the worst groups of athletes in terms 
of over-training. 

Cortisol is a catabolic hormone, which puts the body in a 
catabolic state (burning energy). Adrenalin, cortisol, and 
glucagon are all catabolic hormones. Cortisol is important in 
glucose metabolism, blood pressure regulation, insulin release, 
immune function, and the inflammatory (healing) response. In 
other words, it’s a good thing—as long as your body doesn’t 
have too much of it.  

 

 


