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ENZYME DEFICIENCIES 
· Congenital problem 
· Cortisol decreased (in every enzyme deficiency)
· ACTH elevated and adrenal hyperplasia 
21 -hydroxylase Deficiency – most common
Tissues affected: zona glomerulosa, zona reticularis and fasciculata – only adrenals

Consequences:

Not secret aldosterone – no major mineralcorticoid

· deficient in weak mineralcotricoid 

· deficient in weak glucocorticoid 
Not secret cortisol – no major glucocorticoid

Mineralcorticoid deficiency- loss Na, decrease ECV, decrease CO, decrease BP- hypotensive

Glucocorticoid deficiency- lost negative feedback to pit, increase ACTH - adrenal hyperplasia – overproduce of the compounds before blockade( adrenal androgens)- increase adrenal androgane( in women and prepubertal males ) – also hypotensive
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11 -hydroxylase Deficiency 
Tissues affected: zona glomerulosa, zona reticularis and fasciculata – same as in 21-b hydroxylase

Consequences:

Secretion of aldosterone down-deficiency

Deficient in glucocorticoids – cortisol

Increase ACTH- overproduction before blockade.

Increase weak mineralcorticoid secretion from z. fasciculata- reabsorb more Na kidney, water follow Na, ECV increase, increase CO, in some cases hypertension. – nothing to do with z. glomerulosa

Hypertension- secr of renin down, and angiotensin II down. So stop stimulating z. glomeruloza. – so all pathway in z.glomer shut down.( so weak mineralcort not exccesive in z. glomer) weak mineral not excessive- because angiotensin stop stimulate

It occurs in significant blockade



[image: image5.jpg]Qclick to enlarge







152760 >>> 0:08:04 

SLIDE 4 of 12 


[image: image7.jpg]Qclick to enlarge







152765 >>> 0:12:13 

SLIDE 5 of 12 
17 -hydroxylase Deficiency 
Tissues affected will be the adrenal zona fasciculata and the zona reticularis, testes( LEiDIG cell), ovaries (not z. glomerulosa)

Decrease in cortisol – decrease ACTH- all compounds before increase ( 1 columns)- excess of weak mineralcorticoids- hypertension- renine down- angiotensin down- remove stimulus to z.glomerulosa- aldosterone goes down.

Decrease androgens
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Pathways of Testes 
Leidig cells- not synthesize testosterone
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Pathways of Ovaries
Estrogene decline 
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Table IX-3-1 summarizes the 3 enzyme Deficiencies 
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PHYSIOLOGIC ACTIONS OF GLUCOCORTICOIDS 

Stress – mobilize substrate
Cortisol is one of several stress hormones 
Stress hormones (includes states such as starvation and exercise)  - glucagons and GH
· Growth hormone - mobilizes fatty acids by increasing lipolysis in adipose tissue 
· Glucagon - mobilizes glucose by increasing liver glycogenolysis 
· Cortisol (does not increase in starvation) – mobilizes fat, protein, carbohydrate (see below) – Is present in starvation
· Epinephrine in some stresses (exercise) will mobilize glucose via glycogenolysis and fat via lipolysis 
Insulin, because it mainly promotes the storage of the products of digestion, tends to decrease in a stress 

Qs- which hormone DECREASES in stress- INSULIN
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Metabolic Actions of Cortisol 
· Cortisol promotes the mobilization of energy stores, specifically:
· Protein degradation and increased delivery of amino acids to peripheral tissues 
· Lipolysis and increased delivery of free fatty acids (and glycerol) 
· Carbohydrate: cortisol raises blood glucose 
· Cortisol inhibits glucose uptake in most tissues (muscle, lymphoid, and fat) 
· Increased hepatic output of glucose via gluconeogenesis (more aminoacids delivered to the liver) – does not break down liver glycogen- not tested
Permissive Actions of Cortisol 

Glucagon 
· Promotes glycogenolysis in the liver 
· Without cortisol, fasting hypoglycemia rapidly develops
Catecholamines 
· Promotes glycogenolysis and lipolysis, vasoconstriction, and bronchodilation 
· Without cortisol blood pressure decreases 
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CONTROL OF ACTH AND CORTISOL SECRETION

ACTH has sequence of a- MSH- in very high secretion rate- darkening of the skin- primary adrenal insufficiency – high ACTH- darkening skin, and also b- MSH 

In stress – elevated endorphins
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PATHOPHYSIOLOGICAL CHANGES IN CORTISOL SECRETION 
Table IX-4-2 Summary--Primary and Secondary Disorders of Cortisol Secretion. 
 

Plasma Cortisol

Plasma ACTH

Primary Hypercortisolism*
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Secondary Hypercortisolism (pituitary)
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Primary Hypocortisolism (Addison’s disease)
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**

Secondary Hypocortisolism (pituitary)

[image: image22.png]



[image: image23.png]



Primary hyper – tumorous uncontrolled secretion of corisol  – adrenal tissue or ectopic – secretes excess cortisol- greater negative feedback, and plasma ACTH decreased

Secondary- tumor in pit – large ACTH secretoin by tumor- high cortisol

Qs- pt’s hypercortisol, what’s primary or secondary? ACTH depressed- primary

ACTH- elevated- secondary

Prim hypocorti- ADDison or primary adrenal insufficiency- inability to ecrete cortisol- plasma cortisol goes down, and ACTH is elevated

Secondary hypocortisolism – pituitary fails to secrete ACTH- nothing to drive adrenal and plasma cortisol goes down

Qs- pt’s hypocortisolism - ACTH elevated- primary, ACTH depressed- secondary

Qs- hypocortisolism- injection o f ACTH; If primary- not increase cortisol, if in early stages of secondary – injection- increase plasma cortisol, if long-standing second hypocortisolism- not get an increase plasma cortisol, because adrenal tissue is atrophied.

If long terms glucocorticoid administration - plasma glucocorticoid increased chronically- suppress ACTH- adrenal tissue atrophied. if you suddenly withdrawn- plasma glucocorticoid will be zero, so you should withdrawn gradually.





























