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ENDOCRINOLOGY 
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Chapter 1: Mechanism of Hormone Action 
General Characteristics 
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Table IX-1-1: A Summary of the Differences Between the Two Major Classes of Hormones 
Lipid-Soluble Hormones
(steroids, thyroid hormones)

Water-Soluble Hormones
(peptides, proteins)

1. Receptors

- Inside the cell, usually in the nucleus

- Outer surface of the cell membrane

2. Intracellular Action

- Stimulates the synthesis of specific new proteins

(slow acting hormones: synthetise hormones, and synthetise a new protein))

- Production of second messengers, e.g. cAMP 
- Insulin does not utilize cAMP, instead activates membrane-bound tyrosine kinase 
- Second messengers modify action of intracellular proteins (enzymes)

(act very quickly)
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Table IX-1-1: A Summary of the Differences Between the Two Major Classes of Hormones 
Lipid-Soluble Hormones
(steroids, thyroid hormones)

Water-Soluble Hormones
(peptides, proteins)

3. Storage

- Synthesized as needed 


exception: thyroid hormones (stored bound to protein)

- Stored in vesicles 
prohormone stored in vesicle along with an enzyme which splits off the active hormone figure

4. Plasma Transport

- Attached to proteins which serve as carriers

exceptions: adrenal androgens (water-soluble steroid hormones)

- Dissolved in plasma (free, unbound)

5. Half-life

- Long (hours, days) 
 to affinity for protein carrier

T4- has the longest half-life

Lipid –soluble hormones has longer half-life than water-soluble

- Short (minutes) 
 to MW

IGF1- insulin-like growth factor 1- water-soluble peptide hormone- circulate strongly bond to proteins- longer half-life comparing to other water-soluble

The larger the size of the molecules- the longer the half-life. (proportional to their molecular size)
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Role of Liver in Hormonal Regulation 
The liver produces proteins that bind lipid soluble hormones 
E.g., cortisol-binding globulin
        thyroid-binding globulin
        estrogen/testosterone-binding globulin 

This explains why during pregnancy and other states with a rise in estrogen: 
1. Total plasma lipid soluble hormone increases 

2. Free plasma hormone is normal and, thus, the individual will not show signs of hyperfunction

99%- bound to proteins, 1%- free hormones (available to the tissues, can diffuse their)- so it’s an active form of circulation

it’s only a free hormone that creates negative feedback and precisely regulate. You do not regulate total hormone, not regulate bound hormones. You regulate only free fraction.

If liver produces more protein, more hormones will be bound, reduces free fraction transiently, and more hormones will be secreted.

Estrogen increases the circulating level of bound hormones. It won’t affect the free form (it’s regulated by feedback). 

Total hormones- mainly measure bound fraction- not good index to activity. 

Lutheal phase and pregnancy- free hormones the same

Pregnance- bound fraction –elevated. And total fraction is also elevated.
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PROPERTIES OF RECEPTORS 
Hormone specificity 
· Only affects cells which possess receptors 
· ACTH does so only in the adrenal cortex 
· LH only in gonadal tissue 
Hormone activity 
· Under normal conditions receptors are not saturated (number of receptors not determine hormone activity)
· Plasma concentration of free hormone is usually indicative of activity 
· High levels of a hormone can cause receptors to decrease (down-regulation, tissue resistance) – hormone saturate the remained receptors- then it’s the number of receptors, not the concentration of free hormone that determines 
Diabetes 2- tissue resistance to the insulin (concentration of free insulin is not the good index of hormone activity)
· Permissive action – single hormone must be present before another hormone can act. Glucagon will not work without of cortisol. Glucagon- prevents hypoglicemia
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