	 
	USMLE Step 1 Web Prep — Adrenal Hormones: Part 1
152715 >>> 0:00:00 

SLIDE 1 of 6 
Chapter 3: Adrenal Hormones 
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Consequences of Loss of Adrenal Function 
Primary adrenal insufficiency
Z. glomerulosa 
· Absence of the mineralocorticoid, aldosterone (main regulator angiotensin II) 
· Loss of Na+, decreased volume of the ECF, low blood pressure, circulatory shock and death 
· Mineralocorticoid is generally required for survival 
Major regulator of aldosteron – is angiotensin II

K concentr increase (hyperkaliemia)- increase secretion of aldosterone
Z. fasciculata, Z. reticularis 
· Absence of the glucocorticoid, cortisol 
· Contributes to the circulatory failure (not exert basic constrictive action, decrease BP, decrease TPR)
· Energy sources (glucose and free fatty acids) cannot be readily mobilized 
· Not life threatening under normal conditions 
· Stressful situations severe problems can arise. For example, fasting can result in fatal hypoglycemia (glucagons not maintain blood glucose without cortisol)
Two are act as one functional zone, but differ histologically

secrete glucocorticoids and androgen 

increase in CTH- increase in both the secretion of cortisol and androgen (mostly)

LH has no effect on adrenal androgen – in adult male – independent regulation of testis (testosterone) 

CTH- adrenal androgens

LH- testosterone
Medulla 
· Absence of the catecholamine, epinephrine 
· Adrenal medulla is not essential for survival 
Loss of Pituitary vs Adrenal Function 

Adrenal without anterior pituitary

No pitutary – in adrenal : 

z.glomerulosa: mineralcorticoids- intact (regulated by angiotensin II- not pituitary hormone) – so you can survive loss of anterior pituitary under normal condition

z. fasciculate, z. reticularis: loss glucocorticoids (regulated by CTH- anterior pituitary hormone)- you can not deal with stress situation
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BIOSYNTHETIC PATHWAYS OF STEROID HORMONE SYNTHESIS 
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REGIONAL SYNTHESIS 
desmolase 

cholesterol [image: image4.png]


pregnenolone 

In the adrenal tissue:  z.glomerulosa- angiotensin (major stimulus)

Pregnenolone- not secreted in the circulation
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Pathways of Zona Fascicula and Zona Reticularis 
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no signle steroid has all this pathways.

A single tissue has only one pathways.

1 column- z. glomerulosa (synthes aldosterone)

start with cholesterol- pregnenolone (not a hormone, not release in circulation, no peripheral receptors)- enzyme desmolase – rate limiting step

pregnenolone- progesterone- normal circulating hormone in woman

21b hydroxilase- convert progesteron to 11-deoxycorticosteroids- weak mineral corticoid – not an important normally (major- aldosteron)

11b hydroxylase- corticosterone- weak glucocorticosteroid- not important normally (major- cortisol and androgen)

only in z. glomerulosa- convert corticosterone in aldosterone (has enzyme)

2 columns- z. fasciculate and z. reticularis (cortisol)

17a hydroxylase (pregnenolone and progesterone)– convert OH to the17 position- 17-hydroxyl steroids- not required for aldosteron, but required for cortisol, androgen and estrogen, not present on z. glomerulosa

11-b-hydroxylase and 21-b-hydroxylase required for cortisol and aldosteron, so they present n both z. glomerulosa and z. fasciculata and reticularis

3 columns-

adrenal DHEA (main androgen) and A – adrenal androgen – water soluble (conjugated with sulfate)- not go to the leidig cell

17, 20 Lyase- not tested:

1. split 2 carbon atoms (from 21) – C 19

adrenal tissue does not synthesize testosterone. (not has enzyme)

Leidig cell of the testis synthesize DHEA and A, but not release them in circulation- but secret testosterone and release TESTOSTERONE into circulation. 

In the leidig cell lack of enzyme- secrete DHEA and A

Ovaries- adrenal androgens, synthesize testosterone, converts to estrogen (have aromatase)-

If lack aromatase - stop secreting estrogen – instead secrete testosterone

11-deoxycorticosterone – release in the circulation, weak mineralocorticoid- minor output. Major- androgen (DHEA) and cortisol

adrenal androgen do not create negative feedback and not regulate cortisol release.

it’s glucocorticoids (cortisol) that provide negative feedback and regulate CTH
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