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2010-1, 2008-1, 2005-2 
What are the physiological effects of glucocorticoids? 
1. Metabolic (Intermediary metabolism of carbohydrate, protein, fat) 
- Increased protein catabolism 
- Elevate blood glucose: ↑ hepatic glycogenesis and (permissive effect on) gluconeogenesis  
- Raise peripheral tissue insulin resistance 
- Make DM worse, and Cushings -> IGT in 80%, and DM in 20% 
- If deficient then hypoglycaemia (if fasting) 

 
2. Permissive effects on other reactions 
- Are required for catecholamines to produce calorigenic and lipolytic effects, pressor 

responses (vascular reactivity) and bronchodilation 
 

3. Inhibit ACTH secretion (feedback) 
 

4. Allow water excretion (mechanism unclear) 
 
5. Blood and lymphatics:  
- ↓lymphocytes, lymph glands and eosiniphils 
- ↑RBC, neutophils and platelets 

 
6. Required for stress response 

 
7. CNS w/ effects on EEG waveforms (mild personality 

changes in insufficiency: irritable, poor concentration, 
apprehensive) 

 
How is glucocorticoid secretion regulated? 
- Basal secretion and stress response both dependent on ACTH 
- Other substances may stimulate adrenal directly but no evidence of role in physiologic regulation 
- Free glucocorticoids produce negative feedback on ACTH secretion at both hypothalamic and 

pituitary levels (effect mediated by action on DNA) 
- Stress response ACTH secretion mediated almost exclusively via hypothalamic release of  

corticotrophin releasing hormone 
- Circadian rhythm: ACTH released in irregular bursts throughout day but much more common in 

early morning. 75% of cortisol secreted at this time 
 
How are they metabolised 2005-2 
- Cortisol is metabolised in the liver 
- Congugated to glucuronic acid 
- Excreted in the urine (15% in stool, via enterohepatic circulation) 
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anxiety, and apprehension cause marked increases in ACTH
secretion. Input from the suprachiasmatic nuclei provides the
drive for the diurnal rhythm. Impulses ascending to the hypo-
thalamus via the nociceptive pathways and the reticular for-
mation trigger increased ACTH secretion in response to
injury (Figure 22–18). The baroreceptors exert an inhibitory
input via the nucleus of the tractus solitarius.

GLUCOCORTICOID FEEDBACK

Free glucocorticoids inhibit ACTH secretion, and the degree
of pituitary inhibition is proportional to the circulating gluco-
corticoid level. The inhibitory effect is exerted at both the pi-
tuitary and the hypothalamic levels. The inhibition is due
primarily to an action on DNA, and maximal inhibition takes
several hours to develop, although more rapid “fast feedback”
also occurs. The ACTH-inhibiting activity of the various ster-
oids parallels their glucocorticoid potency. A drop in resting
corticoid levels stimulates ACTH secretion, and in chronic ad-
renal insufficiency the rate of ACTH synthesis and secretion is
markedly increased.

Thus, the rate of ACTH secretion is determined by two
opposing forces: the sum of the neural and possibly other
stimuli converging through the hypothalamus to increase
ACTH secretion, and the magnitude of the braking action of
glucocorticoids on ACTH secretion, which is proportional to
their level in the circulating blood (Figure 22–19).

The dangers involved when prolonged treatment with anti-
inflammatory doses of glucocorticoids is stopped deserve
emphasis. Not only is the adrenal atrophic and unresponsive
after such treatment, but even if its responsiveness is restored
by injecting ACTH, the pituitary may be unable to secrete
normal amounts of ACTH for as long as a month. The cause
of the deficiency is presumably diminished ACTH synthesis.
Thereafter, ACTH secretion slowly increases to supranormal
levels. These in turn stimulate the adrenal, and glucocorticoid
output rises, with feedback inhibition gradually reducing the
elevated ACTH levels to normal (Figure 22–20). The compli-
cations of sudden cessation of steroid therapy can usually be
avoided by slowly decreasing the steroid dose over a long
period of time.

EFFECTS OF 
MINERALOCORTICOIDS
ACTIONS

Aldosterone and other steroids with mineralocorticoid activi-
ty increase the reabsorption of Na+ from the urine, sweat, sa-
liva, and the contents of the colon. Thus, mineralocorticoids
cause retention of Na+ in the ECF. This expands ECF volume.
In the kidneys, they act primarily on the principal cells (P
cells) of the collecting ducts (see Chapter 38). Under the influ-
ence of aldosterone, increased amounts of Na+ are in effect

exchanged for K+ and H+ in the renal tubules, producing a K+

diuresis (Figure 22–21) and an increase in urine acidity.

MECHANISM OF ACTION

Like many other steroids, aldosterone binds to a cytoplasmic
receptor, and the receptor-hormone complex moves to the

FIGURE 22–19 Feedback control of the secretion of cortisol 
and other glucocorticoids via the hypothalamic-pituitary-adrenal 
axis. The dashed arrows indicate inhibitory effects and the solid 
arrows indicate stimulating effects. NTS, nucleus tractus solitarius.

FIGURE 22–20 Pattern of plasma ACTH and cortisol values 
in patients recovering from prior long-term daily treatment with 
large doses of glucocorticoids.  (Courtesy of R Ney.)
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PITUITARY 
 
2006-2 
Describe the changes in ACTH secretion that occur in response to stress 
- Increased ACTH secretion 
- Mediated through hypothalamus by CRH 
- CRH produced in paraventricular nuclei, secreted in medial 

eminence and transported in portal hyperphysical vessels to 
anterior pituitary 

- Multiple nerve endings converge on paraventricular nuclei 
- Destruction of median eminence means stress response is 

blocked 
 
What are the physiological consequences of sudden 
cessation of steroid therapy after prolonged treatment? 
- Low glucorticoid levels with inability to increase 
- Normally a drop in resting corticoid levels stimulate 

ACTH secretion (feedback loop) 
- Prolonged exogenous glucocorticoid inhibits ACTH  
- Adrenal atrophic and unresponsive 
- Inhibitory effect pituitary and hypothalamus due action on DNA 
- Degree of pituitary inhibition proportional to glucocorticoid level  
- ACTH inhibiting activity parallels glucocorticoid potency 
- Pituitary unable to secrete normal amounts of ACTH for one 

month, probably secondary to decreased ACTH synthesis 
- After one month a slow rise in ACTH levels to supranormal 

levels, stimulates adrenal with increased glucocorticoid output 
- Feedback inhibition causes a gradual decrease in ACTH 

levels to normal 
- Avoid by tapering dose over long period (or short dosing if 

possible) 
 
2005-1 
What hormones are produced by the pituitary? 
Anterior pituitary (adenohypophysis): 
 Hormone Cell-type Associated syndrome 
F FSH 
L LH Gonadotroph Hypogonadism (lethargy, loss of libido, amenorrhoea), 

mass effect and hypopituitarism 
A ACTH Corticotroph Cushingʼs syndrome 
T Ba

so
ph

ils
 

TSH Thyrotroph Hyperthyroid 
P Prolactin Lactotroph Amenorrhea, galactorrhea, loss of libido, and infertility 
I Ignore Mammosomatotroph Combined features of GH and prolactin excess 
G Ac

id
 

GH Somatotroph Giantism (children), acromegaly (adults) 
Posterior pituitatry (neurohypophysis) – remember: Point-of-view => posterior has oxytocin and 
vasopressin. 
 
What are the physiologic effects of vasopressin 
1. Antidiuretic: renal retention of water in excess of solute reducing body fluid osmolality insertion of 

aquaporins in CD 
2. Pressor: increases peripheral vascular resistance => BP 
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drive for the diurnal rhythm. Impulses ascending to the hypo-
thalamus via the nociceptive pathways and the reticular for-
mation trigger increased ACTH secretion in response to
injury (Figure 22–18). The baroreceptors exert an inhibitory
input via the nucleus of the tractus solitarius.

GLUCOCORTICOID FEEDBACK

Free glucocorticoids inhibit ACTH secretion, and the degree
of pituitary inhibition is proportional to the circulating gluco-
corticoid level. The inhibitory effect is exerted at both the pi-
tuitary and the hypothalamic levels. The inhibition is due
primarily to an action on DNA, and maximal inhibition takes
several hours to develop, although more rapid “fast feedback”
also occurs. The ACTH-inhibiting activity of the various ster-
oids parallels their glucocorticoid potency. A drop in resting
corticoid levels stimulates ACTH secretion, and in chronic ad-
renal insufficiency the rate of ACTH synthesis and secretion is
markedly increased.

Thus, the rate of ACTH secretion is determined by two
opposing forces: the sum of the neural and possibly other
stimuli converging through the hypothalamus to increase
ACTH secretion, and the magnitude of the braking action of
glucocorticoids on ACTH secretion, which is proportional to
their level in the circulating blood (Figure 22–19).

The dangers involved when prolonged treatment with anti-
inflammatory doses of glucocorticoids is stopped deserve
emphasis. Not only is the adrenal atrophic and unresponsive
after such treatment, but even if its responsiveness is restored
by injecting ACTH, the pituitary may be unable to secrete
normal amounts of ACTH for as long as a month. The cause
of the deficiency is presumably diminished ACTH synthesis.
Thereafter, ACTH secretion slowly increases to supranormal
levels. These in turn stimulate the adrenal, and glucocorticoid
output rises, with feedback inhibition gradually reducing the
elevated ACTH levels to normal (Figure 22–20). The compli-
cations of sudden cessation of steroid therapy can usually be
avoided by slowly decreasing the steroid dose over a long
period of time.

EFFECTS OF 
MINERALOCORTICOIDS
ACTIONS

Aldosterone and other steroids with mineralocorticoid activi-
ty increase the reabsorption of Na+ from the urine, sweat, sa-
liva, and the contents of the colon. Thus, mineralocorticoids
cause retention of Na+ in the ECF. This expands ECF volume.
In the kidneys, they act primarily on the principal cells (P
cells) of the collecting ducts (see Chapter 38). Under the influ-
ence of aldosterone, increased amounts of Na+ are in effect

exchanged for K+ and H+ in the renal tubules, producing a K+

diuresis (Figure 22–21) and an increase in urine acidity.

MECHANISM OF ACTION

Like many other steroids, aldosterone binds to a cytoplasmic
receptor, and the receptor-hormone complex moves to the

FIGURE 22–19 Feedback control of the secretion of cortisol 
and other glucocorticoids via the hypothalamic-pituitary-adrenal 
axis. The dashed arrows indicate inhibitory effects and the solid 
arrows indicate stimulating effects. NTS, nucleus tractus solitarius.

FIGURE 22–20 Pattern of plasma ACTH and cortisol values 
in patients recovering from prior long-term daily treatment with 
large doses of glucocorticoids.  (Courtesy of R Ney.)
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ACTH secretion, and the magnitude of the braking action of
glucocorticoids on ACTH secretion, which is proportional to
their level in the circulating blood (Figure 22–19).
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emphasis. Not only is the adrenal atrophic and unresponsive
after such treatment, but even if its responsiveness is restored
by injecting ACTH, the pituitary may be unable to secrete
normal amounts of ACTH for as long as a month. The cause
of the deficiency is presumably diminished ACTH synthesis.
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period of time.

EFFECTS OF 
MINERALOCORTICOIDS
ACTIONS
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ty increase the reabsorption of Na+ from the urine, sweat, sa-
liva, and the contents of the colon. Thus, mineralocorticoids
cause retention of Na+ in the ECF. This expands ECF volume.
In the kidneys, they act primarily on the principal cells (P
cells) of the collecting ducts (see Chapter 38). Under the influ-
ence of aldosterone, increased amounts of Na+ are in effect

exchanged for K+ and H+ in the renal tubules, producing a K+

diuresis (Figure 22–21) and an increase in urine acidity.
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Like many other steroids, aldosterone binds to a cytoplasmic
receptor, and the receptor-hormone complex moves to the

FIGURE 22–19 Feedback control of the secretion of cortisol 
and other glucocorticoids via the hypothalamic-pituitary-adrenal 
axis. The dashed arrows indicate inhibitory effects and the solid 
arrows indicate stimulating effects. NTS, nucleus tractus solitarius.

FIGURE 22–20 Pattern of plasma ACTH and cortisol values 
in patients recovering from prior long-term daily treatment with 
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