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LEC 1_Intro to Endocrinology 
 

Describe the essential features of endocrine control, compared to nervous system control.   

 
Integration of Endocrine and Nervous Systems 

Integration = selective combination/processing of sensory, endocrine & central nervous system information to 

coordinate function of cells, tissues & organs. 

Taking and processing info from surrounding environment to coordinate function. 

 

-Endocrine cells & neurons both convey information over long distances 

-Work in systematically different ways & over different time scales 

-Two systems closely linked (e.g. hypothalamus & pituitary gland) 

 

Two essential features of endocrine control: 

1) Slow action (relative to nervous system)/can have protracted effects 

Signals (i.e. hormones) usually travel through bloodstream to target tissues 

Hormones continue to act until metabolised/inactivated or excreted   
 

2) Broadcast transmission 

Hormones released into bloodstream and cerebrospinal fluid potentially bathe  all cells 

Specificity of effects depends on receptors on target cells   

Different cell types may respond differently to the same hormone (or not at all) eg. 

stimulate or inhibit 

A given hormone may have one or multiple target cell/tissue types   

Responses of target cells to hormones may vary through time- depends on receptor gene expression 

Hormones are present in low concentrations (10
-7 

to 10
-12 

M) so cellular receptors are generally high affinity 

Cell can respond quickly, hormones can be shut off quickly because less hormone needs to be removed. 

Thyroid hormones act on nearly all cell types because they are the main metabolic hormone. 

 

Explain how chemical signals (hormones) are used to achieve endocrine control.   

 
NEURON 

 

Neural control:  
-Neurotransmitters released from axon terminals 

-Diffuse short distances to bind to receptors on postsynaptic cells -Short travel time/distance to discrete sites ensures 

rapid, pinpoint control 

 

-Enzymes or reuptake mechanisms rapidly inactivate most neurotransmitters ➔signal quickly terminated 

- lower chemical signal released very close to target cell 

 
 

NONNEURAL ENDOCRINE CELL 
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Endocrine control:  
-Hormones secreted by endocrine or neuroendocrine cells travel in the blood to distant target cells (i.e. slower than 

nervous system transmission) 

-Can exert effects on large populations of target cells (i.e. widespread responses) 

-Responses may be delayed (some hormones control gene expression) & may be protracted 

 

NEUROSECRETORY CELL 

 
 

-Neurosecretory cells transmit signals in the same way as other endocrine cells 

Processes under endocrine control include:  

-Water & electrolyte balance  
-Metabolism & post-absorptive nutrient homeostasis eg. Insulin + glucagon 

-Coping with hostile environments (i.e. stress!) 

-Reproduction 

-Growth & development 

 

LOCAL PARACRINE AND AUTOCRINE SIGNALS 

Autocrine and paracrine substances diffuse locally to act on surrounding cells or same cell. 
 

 

 
 

-Paracrines influence functions of nearby cells (still on local cells)  
-Autocrines influence functions of the same cell that secretes them 

-These substances generally do not enter the bloodstream➔ just diffuse locally but otherwise function as hormones 

-Intracrines are peptide growth factors or hormones that function within cells in addition to any endocrine, paracrine or 
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autocrine roles they may have 

 

ENDOCRINE GLANDS 
 

“ductless” glands 

secretory products ➔ hormones eg. Steroids, proteins, amines 

dense capillary network (often secretion released into blood) 

o reliant mainly on cardiovascular system 

o carries hormones to target organ 

 

secretory cells may also be isolated cells distributed amongst cells of other tissues eg. Gastrin secretion by the stomach 
 

 

Compare the three main classes of hormones- their chemical properties, synthesis, transport in the bloodstream 

and mode of action.   

 
Hormone = a chemical substance produced & released by non- neural endocrine cells or neurons that: 

– Exerts regulatory influences on the function of other, distant cells reached via the blood or CSF 

– Is effective at very low concentrations (i.e. as little as 10
-12 

M) 
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1. STEROID HORMONES- synthesised from cholesterol ON DEMAND 

 

2. PEPTIDE & PROTEIN HORMONES- structured from chains of amino acids 
- Vary enormously in molecular size (tripeptides ➔ 200 amino acids) 

- Soluble in aqueous solution -> can be synthesised in advanced and stored for later use 

- Eg. Antidiuretic hormone (ADH) H2O excreted in urine, insulin for C6H12O6 regulation, growth hormone. 

 

AMINE HORMONES- modified amino acids (SMALL): 

catecholamines, thyroid hormones 
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SYNTHESIS OF HORMONES 

Peptide/protein hormones are synthesised at ribosomes, stored in vesicles, and secreted on demand   

e.g. Insulin synthesis by β cells in pancreatic islets of Langerhans (endocrine part of pancreas) 

 
Insulin = 2 peptide chains connected by disulfide bonds- general structure is highly conserved amongst species (i.e. 

functionally very important) 

Gene transcribed to mRNA leaves cell nucleus & interacts with ribosomes in rough ER 

mRNA is translated into the amino acid sequence of the protein 

Synthesised as a larger precursor molecule (all peptide molecules): preproinsulin altered through posttranslational 

processing to produce insulin  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Synthesis of a preprohormone with posttranslational processing to produce a mature hormone is common to all peptide 

hormones... 

 

-Exocytosis is calcium-dependent (Ca2+ gated channels!) 

e.g. Insulin secretion- when blood [glucose] increases, β cells depolarise causing voltage-gated Ca
2+ 

channels to open & 
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allow an influx of Ca
2+ 

--> exocytosis 

-As body cells respond & take up glucose, β cells are no longer stimulated to secrete insulin (negative feedback) 

 

Steroid hormones are synthesised on demand prior to secretion, and are released into the blood by diffusion (lipid 

soluble, cannot be stored). 

-Some cholesterol is obtained from animal fats in the diet 

-Steroidogenic (steroid-producing) endocrine cells & liver cells also synthesise cholesterol 

-Endocrine cells of the gonads & adrenal cortex (& placenta) produce steroid hormones 

 
-Enzymes necessary for steroid synthesis are located in different intracellular compartments 

-Different types of steroidogenic cells have different sets of enzymes different products produced 

-Steroid hormones are not stockpiled in vesicles prior to secretion (think about solubility!) made from precursors stored 

in lipid droplets & secreted immediately 
-Secretion is by diffusion across the cell membrane (lipid soluble) 

Transport of hormones in blood 
• Water soluble protein hormones are generally carried in the blood in simple solution but may be bound to carrier 

proteins (produced by liver). Won’t randomly cross membrane. Increases time hormone is in circulation. 

• Lipid soluble hormones are generally transported bound to carrier proteins 

o – Bind reversibly with varying degrees of affinity   
o – Free & bound forms in equilibrium in the blood (bound to protein, cannot diffuse across 
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membrane) only the free form  is metabolically active (must diffuse across cell membranes)   

o – Carrier proteins provide a reservoir of steroid hormones in blood plasma & extend half-life   
• Metabolic clearance of hormones is relatively constant, so plasma levels are a good clinical indicator of secretion rate 

 -e.g. Half-life of cortisol in humans 60-90 min, thyroxine several days Half-life of epinephrine (catecholamine) 1-2 

min!   

 


