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REVISION 
 
Adrenal Gland 
1- Cortex 
  1.outermost layer: zona glomerulosa  
  2.middle layer : zona fasciculata  
  3.innermost layer : zona reticularis  
2-Medulla  
 
Adrenal gland helps the body to face stress by 
secreting hormones : 

1. Mineralocorticoids : mainly Aldosterone  
Affects the electrolytes (the minerals) of 
the extracellular fluids , especially sodium 
and potassium  
Sodium is the essential osmotic active 
molecule to maintain extracellular fluid , 
which is essential to maintain blood 
volume, blood pressure and flow of blood  
ZONA GLOMERULOSA 
 

2. Glucocorticoids : cortisol and 
corticosterone ,important effects that increase blood glucose 
concentration. protein and fat metabolism (We can’t talk about glucose 
metabolism without mentioning fat metabolism because the substitute to 
carbohydrates metabolism is fat metabolism) 
ZONA FASCICULATA  

 
3. Androgens : “Dehydroepiandrosterone and androstenedione” same effects 

in the body as the male sex hormones   
ZONA RETICULARIS 
 

4. Catecholamines :  Effects similar to stimulation of the sympathetic nerves 
in all parts of the body.   
ADRENAL MEDULLA -it’s important in the defense process against stress as 
part of the autonomic nervous system and as part of the adrenal gland.  
 
 
   

 
  



  

REVISION 
 

     
   ADRENAl MEDULLA   

   
 

   Tyrosine  
                        ↓ 
                Dopamine 
                        ↓  
           Norepinephrine  
                        ↓   
               Epinephrine  
 
 
 
 
 
 
 
 
 

The first 2 intermediates (pregnenolone and progesterone) from cholesterol are 
the same in the first 2 pathways (in zona glomerulosa and fasciculata) 
 
Corticosterone : Is a parent molecule of aldosterone  
Is similar to cortisol in function(why is this important? )- if the enzyme 18-hydroxylase is 
blocked we’ll have excess production of Corticosterone. 
 
11-Deoxycortisol : Is a parent molecule of cortisol and has a strong affinity to 
aldosterone receptors . 
 
These 2 molecules aren’t produced to function as a glucocorticoid and mineralocorticoid 
respectively but to -in the end- form Aldosterone and Cortisol . 

(Zona glomerulosa doesn’t synthesize glucocorticoids,and zona fasciculata doesn’t 
synthesize mineralocorticoids unless there is a problem in the pathways)  

 
Cortisol has an affinity to aldosterone receptors as well.   
 
Hence we’ll see an overlap in function between these molecules; and that’s all due to their similar 
backbone structure. 



  

Mineralocorticoids 
“ALDOSTERONE”: Extracellular fluids, especially 
sodium(reabsorption) and potassium(excretion). ECV 
 
The main regulators in the key step of 
aldosterone synthesis are  
-Potassium :Aldosterone regulates potassium 
and potassium regulates aldosterone 
synthesis ( feedback effect)(sidenote:potassium is 
very tightly regulated) 
- Angiotensin II : which is strongly related to 
Sodium -sodium regulates angiotensin II- (and 
sodium is regulated by aldosterone as well). 
 
We only need small amounts of ACTH -which 
comes from the pituitary- to convert 
cholesterol to pregnenolone. 
 
These regulators are important in the 
beginning, and we also need them in the final 
step. 
 
QUICK SUMMARY:  Aldosterone is synthesized from 
cholesterol, there are different intermediates in the 
pathway , and one of these intermediates is a 
glucocorticosteroid (the corticosterone)   

 
 
 Figure 3:  Hormone biosynthesis in the Zona Glomerulosa  
Tubular effects of Aldosterone  

 
Factors that affect glomerular filtration 
1- Blood pressure  
2-Incoming blood volume 
3-Outgoing blood (if the efferent arteriole is 
blocked-> stasis in Bowman’s capsule-> 
increased filtration) 
 
The criteria of this filtration : 
-Similar to plasma (minus proteins)  
-Sodium (which is reabsorbed in different 
places - there is obligatory reabsorption and 
regulated reabsorption) 
 

             Regulated reabsorption : More aldosterone -> more reabsorption of sodium  



  

 
Juxtaglomerular apparatus : 
A triad of : 

1. Afferent arteriole 
2. Efferent arteriole  
3. Distal convoluted tubule  

 
What is filtered depends on the volume and pressure of incoming blood,the 
volume of blood depends on sodium -and therefore water- reabsorption, and 
what is reabsorbed in the distal convoluted tubule depends on what is filtered 
into the glomerulus. 
 
Glomerular filtration rate =120ml/hr 
When GFR increases -> the amount of filtration reaching the DT increases  
 
There are sensors in the distal convoluted tubules which sense sodium and 
chloride 
 
REMEMBER When sodium is reabsorbed water is also reabsorbed , as well as the 
effect of the antidiuretic hormone in the reabsorption of water (osmotic 
regulation)  
Mechanism of Aldosterone specificity 

 
 
The receptors for aldosterone 
are nuclear receptors  
 
 
 
 
 
 
 
 
 
 
 
Cellular actions of 
Aldosterone on Principal 
cells of Collecting Duct  

1. Gets rid of Potassium. 
2. Retains Sodium   
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Sodium doesn’t directly increase aldosterone 
Decrease blood volume -> decrease blood pressure ->decrease filtration -> decrease sodium in DT  
The decrease in blood pressure will be reflected on juxtaglomerular cells , 
stimulated to produce Renin (a protein secreted into the circulation) 
which converts angiotensinogen(a protein constantly produced in the liver )  to 
angiotensin I. 
Angiotensin I circulates everywhere including the lungs where it’s converted into 
Angiotensin II by ACE(enzyme). 
Recall: Angiotensin II regulates aldosterone synthesis. 
 
 
 
 
 
 
 



  

Aldosterone functions  
*Aldosterone ↑Renal Reabsorption of Sodium and Secretion of Potassium: the 
principal cells of the collecting tubules and in the distal tubules and collecting 
ducts. 
*Excess Aldosterone ↑ ECV →↑ Arterial Pressure 
*Excess Aldosterone ↔a small effect on plasma sodium concentration(water, ADH, 
thirst, osmolarity cycle…..   Aldosterone escape). 
Excess Aldosterone →Hypokalemia and Muscle Weakness  
In hypokalemia resting membrane potential becomes more negative which 
means that it would require a greater than normal stimulus to cause 
depolarization 
 
Aldosterone Deficiency →Hyperkalemia and Cardiac Toxicity 
In hyperkalemia resting membrane potential becomes less negative which makes 
the cells very easily excitable.  
 
Aldosterone has almost the same effects on sweat glands, salivary glands  and 
intestine as it has on the renal tubules 
 
Aldosterone’s effect on sweat glands and salivary glands : Both of these 
glands’ primary secretions are rich in sodium chloride, but it’s reabsorbed while 
passing through the excretory ducts, whereas potassium and bicarbonate ions 
are secreted.  
Its effect on sweat glands is very important in hot environments and during 
excessive sweating to preserve body salt. 
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at this 
figure  

 
 
 
 
 



  

 

Glucocorticoids  
Regulation : 
ACTH regulates cortisol  
CRH regulates ACTH  
CRH, ACTH and Cortisol all have a diurnal 
pattern of secretion  
 
Cortisol peaks early in the morning (8 AM) 
Before that there is sleep (darkness) 
 
If someone changed their routine where they 
/flipped everything so that they work at night and 
sleep in the morning , the graph would be 
different (the peak will be whenever they wake up 
-e.g 3 PM ) 
 
 
The Hypothalamic Diurnal 
Pattern  
In the hypothalamus there are many 
nuclei , of those we need to know: 
1-Paraventricular nuclei 
2-Supraoptic nuclei 
3-Suprachiasmatic nuclei (NEW!!) 
The suprachiasmatic nucleus:  

● is related to melatonin. 
●  receives information from the 

eye (when awake->light->signals 
to the nucleus, when 
asleep->darkness-> no signals) 

● Essential to regulate Circadian 
Pattern   

CRH  is affected by anything that 
affects the hypothalamus: 
- the suprachiasmatic nucleus which is  affected by the light-dark cycle 
- Glucocorticoids (feedback inhibition)(long feedback axis-to the  
hypothalamus- and short feedback axis-to the pituitary) 
 
CRH has a circadian pattern of secretion (the origin)  

                                                                                              Circadian 
        Therefore ACTH has a circadian pattern                   Something repeats itself 
                           And so does cortisol                                 (for simplicity's sake) every 

24 hours

EE



  

                                                                                                              24 hours   
   

 Functions of 
Glucocorticoids: 

1- Gluconeogenesis  
2- Protein mobilization  
3- Fat mobilization  
4- Stabilizes lysosomes  

 

 
  
 
 
 

 
 ACTH  

Structure 
It’s a protein made up of 39 Amino Acids 
 
Regulation 
CRH stimulates its secretion  
Cortisol inhibits its secretion(long and 
short axes) 
 
In the process of normal synthesis of ACTH 
other molecules are also produced(but in 
very small amounts); certain types of 
lipoproteins(to stimulate lipid metabolism)  , 
which end in Endorphins(to modify brain 
mentality) and Melanocyte Stimulating Hormones(to stimulate melanocyte pigmentation)  
 
Last note: The hypothalamus is not only an endocrine gland, it’s also a neural gland ,these 
neurons can go to other places where they secrete ADH, CRH and ACTH therefore endorphins for 
example can have a neural effect somewhere else, but not from the ACTH secreted by the pituitary, 
it mainly gives ACTH and very small amounts of the byproducts mentioned earlier(?)please watch 
the lecture from 49:20 if this was confusing 
 

Bongo


