
PHU331109: Endocrinology Stuff 
Learning Outcome 

 How it works? 

 How to tell if it isn’t working? 

 How to treat it to make it work again? 

Assessment 

2 x Case Studies @ 15% each 

One Paper (2 Essays 35% each + MCQs 30%) = 70% 



Lecture One: Gobbo. 

Summary of the Endocrine System 

 

 

[See Table in Slides Hormone – Target – Effect] 

Read and get examples. 

 

 



Major Endocrine Organs 
 Hypothalamus 

 Pituitary 

 Thyroid 

 Parathyroid 

 Adrenal 

 Pancreas 

 Thymus 

 Ovaries 

 Testes 

We have organs but also tissues: 

Adipose: Lectins (Helps to regulate energy balance by inhibiting hunger.) 

GI Tract: Serotonin (90% of 5-HT in body = in GI Tract.) 

Heart: Atrial Natriuretic Factor (Alleviate blood pressure.) 

Definition. 
Hormone: Something that is secreted by a cell or group of cells or gland, into the blood, for 

transport to a target, where it exerts its effect at a low concentration. 

We should consider: 1 the action of hormones, and 2, the regulation of hormonal activity by the 

feedback loops. 

A LITTLE HORMONE = A BIG IMPACT. 

Effector: A protein regulated by a hormone that brings about cellular events. 

Hormones = Chemical Messengers. 

MADE by cells or glands, and secreted into the blood. 

Hormones may have: 

Autocrine: Action on the secreting cell – Self-regulating. 

Juxtacrine: The cell producing the hormone must be in direct contact with the cell containing the 

appropriate receptor. 

Paracrine: Acts on cell near the secreting cell 

Endocrine Travels through the blood to act a distal site. 

Neurocrine: Secreted by neural cells; neurotransmitters/neurohormones. 

Secretion types. 

Autocrine/Juxtacrine/Paracrine = local cell to cell communications. 



 

There is only activity if the cell has a receptor 

. 

What does the endocrine system control? 
 Homeostasis. 

 Growth. 

 Metabolism. 

 Reproduction. 

Numerous organs and tissues are located throughout the body. 

Works in conjunction with the nervous system. 

 

 

 



 

Endocrine/Nervous system communication. 
Both share a role for control an dco-ordination/ 

Should not be considered separate: 

Nervous stimuli can cause a nervous response, and vice-versa. 

Neurotransmitter vs Hormone 

Neurotransmitter: 

 Act on a specific cell right next to it i.e. near the secreting axon. 

 Effects very quickly. 

 Effects are short-lived. 

Hormones: 

 Act on nearby cell or cells in another body part. 

 Effects occur in minutes to days. 

 Effects can last hours, days, years.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Types of hormones: 
 Peptide: Most abundant and cell-surface receptors. 

 Steroid: Intracellular receptors. 

 Amine e.g. Dopamine: Both cell-surface and intracellular receptors. 

Polypeptide. 

Between 3 and 200 amino acids. 

Cannot pass through cell membranes due to size and water-soluble nature. 

Secreted by 

Hypothalamus 

Pituitary 

Pancreas. 

e.g. TRH, TSH, Glucagon. 

Steroids. 

Small, fat soluble. 

Must circulate bound to plasma proteins (since they are plasma-insoluble.) 

Can pass the cell membrane. 

e.g. Cortisol. 

Modified amino acids. 

Small, formed by alteration of an amino acid structure. 

Can cross the cell membrane. 

E.g. pineal gland; melatonin. Dopamine. 

 

 

 

 

 

 

 

 

 



 

 

Hormone-receptor interactions. 
When hormones cannot penetrate the cell, we need a second messenger intracellular to affect 

cellular processes: 

Important to consider: STEROIDS. Steroids are lipid 

soluble and act on nuclear receptors. (See sasse 10 

notes!) 

However, since they’re lipid soluble, they need to be 

carried by lipoproteins. 

Receptor Locations: 

Receptors provide specificity for hormone-cell 

interactions: We don’t want to activate cells that 

don’t need to be. Sometimes the activity is not highly 

specific. 

Not all cells of a type have the same receptors, 

meaning they will respond differently. 

Each cell have specific receptors based on their job. 

If you have a cell-membrane receptors: Its because 

the ligand cannot penetrate the cell, and there is a 

fast response. 

If you have a nuclear receptor: it is because the ligand 

is hydrophobic and can enter the cell. We have a 

slower response. 

 

 

 

 

 

 

 

 

 

 

 



 

 

Mechanisms of Hormone Action 
Receptors. 

To have an action; a receptor is required. 

It is important for hormone receptors to be specific 

The actions of hormones are mediated by hormones binding to receptor molecules. 

Hormones are allosteric effectors, that alter the conformation of the receptors to which they bind. 

Receptors have bi-functional properties of both recognition and signal activation/transduction. 

Number of active receptors plays a role in determining the strength of response to the hormone. 

Cell Surface Receptors. 

There are two structural classes of membrane hormone receptors: 

1. Multi-transmembrane domain 

2. Single transmembrane domain. 

Some single-TM-domain dimerise upon hormone binding to result in signal transfer. 

These may be: 

 Enzyme linked (Tyrosine/Serine/Threonine kinase) 

 G Protein coupled receptor 

^These are the more common membrane hormone receptors^ 

 Ion channels 

 Other (Transduction unknown, may be active on cytoskeleton.) 

Membrane hormone receptors typically have 7 transmembrane domains. 

They activate a second messenger system. 

Generally, a fast response is observed. 



 

Cell surface hormone receptor. 

Large glycoproteins, several subunits. 

Usually 7 times through membrane. 

After activation; hormone dissociates and is recycled or brokedown, or it is endocytosed and broken 

down. 

Receptor Structure 

22-28 hydrophobic residues separted by hydrophilic segments. 

N Terminal is extracellular 

Carboxy-terminal is intracellular 

3rd intracellular and carboxy terminal are most variable in length and sequence and may be 

responsible for selectivity of receptors. 

Larger ligand = longer N terminal. 

G Protein Coupled Receptors. 

What is important about hormone response is signal amplification; as hormones are in tiny 

concentrations, but produce massive responses. 

These are also known as metabotropic receptors or 7-transmembrane (7-TM or heptahelical) 

receptors. They are membrane receptors that are coupled to intracellular effector systems primarily 

via a G protein (see p. 27). They constitute the largest family,4 and include receptors for many 

hormones and slow transmitters. 

ATP  cAMP response. 

1. Signal molecule binds to receptor 

2. Turns on adenyl cyclase 

3. ATP  cAMP 

4. cAMP activates PKA 

5. PKA phosphorylates proteins. 



There is also inhibitors of the ATP-cAMP response. 

There is also also activators of the Inositol Triphosphate pathways. 

2 Hormones acting on same cell causing opposite effects 

e.g. Somatostatin and Growth hormone releasing hormones can have opposite effects, in order to 

“feedback” and keep everything in check. 

Tyrosine Kinase Receptors. 
This is a large and heterogeneous group of membrane receptors responding mainly to protein 

mediators. They comprise an extracellular ligand-binding domain linked to an intracellular domain by 

a single transmembrane helix. In many cases, the intracellular domain is enzymic in nature (with 

protein kinase or guanylyl cyclase activity). 

Takes phosphate from ATP and puts it on a protein. 

Activates a cytoplasmic side enzyme e.g. via tyrosine kinase. 

Intracellular Receptors 

Nuclear Receptor. 

Intracellular receptors are a (relatively) simple string of amino acids, which exist inside the cell 

membrane. They are usually attached to a chaperone protein e.g Heatshock protein 90. When this 

protein is attached, the receptor is inactive. 

The process of intracellular receptor signal transduction is much slower, and can take minutes to 

hours. The therapeutic consequences of this is that it is harder to regulate the amount of drug in the 

body, as it is attached to the receptor long after being introduced to the body. It also leads to a lag in 

response, e.g slow action of anti inflammatory drugs. 

Because the intracellular receptors are behind a phospholipid bilayer membrane, ligands which 

target them must be lipid soluble in order to reach them. Once the ligand attaches, the chaperone 

protein detaches, leaving a gap in the amino acid chain. This gap is the DNA binding domain, and it 

allows the receptor to bind to DNA in order to alter transcription. 

Intracellular receptors mediate response to 

1. Steroids 

2. Thyroid hormone 

And 

3. Inducers of drug metabolism, which act via the Ah receptor. 

 

Sasse: Nuclear Receptors – Slow Response 

Nuclear receptors are soluble proteins that can bind to specific DNA regulatory elements and act as 

cell-type and promoter specific regulators of transcription. i.e. it is a ligand-activated transcription 

factor. 

In contrast to other transcription factors, the activity of nuclear receptors is modulated by binding to 

the corresponding ligands. Small lipophilic molecules that easily penetrate biological membranes. 

Cell type specific: Can be an agonist in one cell type and antagonist in others. E.g. oestrogens in 

breast cancer. Oestrogens would activate the oestrogen receptors in breast cancer cells to increase 


