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Endocrine System Overview 

Introduction 

 The endocrine and nervous systems regulate the body  

 Endocrine system controls activities that do not require 

immediate action whereas the nervous system controls 

quick responses 

 Endocrine system doesn’t usually communicate via direct 

contact 

o Hormones are transported in the blood 

 Areas of hormonal production: 

o Major areas include hypothalamus, pituitary gland, 

thyroid gland, parathyroid, pineal gland, adrenal 

gland, thymus and gonads 

o Others include Heart, GIT, Placenta, Skin, Kidney 

Cell to Cell communication 

 Can be electrical nerve signals or chemical hormonal signals 

 Hormones are secreted by endocrine glands/cells into the blood 

o These hormones enter many different cells but only the cell designed to 

receive the signal will produce a response 

 Neurotransmitters are chemicals secreted by neurons that diffuse across a small gap 

to the target cell 

Endocrine Effects 

 Many body processes under hormonal control include metabolism, 

internalregulations (temperature, balance, ion levels), reproduction, growth and 

development 

 Some hormones regulate the production and secretion of other hormones 

o  Known as tropic hormones 

o  Example is Thyroid Stimulating hormone (TSH) secreted by anterior pituitary 

which stimulates thyroid gland hormonal secretions 

 Some hormones act directly on non-endocrine target tissues 

o Known as non-tropic hormones 

o Example is the thyroid hormones above increasing metabolic rates in cells 

o Usually the last hormone in the chain! 

 

 Act on the target via: 

o Controlling rate of enzymatic reactions 

o Controlling ion and molecular transport 

o Controlling gene expression and protein synthesis 



Modes of action 

 The simple endocrine reflex response involves: 

o Stimulus > Recognition > hormonal output > target > response 

o  An example is insulin release when blood glucose levels increase 

 All hormones must bind to the target cells to produce a response 

o Known as the cellular mechanism of action 

 The response depends on the type of receptor and subsequent pathway 

 Hormones are then degraded by enzymes or endocytosis 

o Occurs via negative feedback once the stimulus signal is removed 

Types of Hormones 

 Peptide/Protein Hormones 

o Made of linked amino acids 

o Hydrophilic 

o Production: 

 Begins with mRNA which produces a pre-prohormone directed by a 

signalling sequence 

 Signalling sequence is cleaved off allowing the inactivated 

preprohormone to leave in a vesicle 

 The inactive preprohormone is modified into an active version which 

is released into the blood 

 Peptide Hormones are also stored in the cytoplasm  

o Action: 

 Can move through the blood due to hydrophilic nature but cannot 

pass through the lipid cell membrane  

 Must bind to a membrane bound receptor to initiate a secondary 

messenger system 

 Steroid Hormones 

o Derived from cholesterol 

o Lipophilic 

o Production: 

 Produced in the adrenal cortex and gonads (testes and ovaries) 

 Produced on demand (only when needed) 

 This is because it is hard to store them due to lipophilicity 

o Action: 

 Move through the blood on a hydrophilic carrier plasma protein 

 Diffuses through the lipid plasma membrane into the cell to initiate a 

response 

 Binds to a receptor in the cytoplasm or the nucleus 

 Amines 

o Modified from tryptophan or tyrosine 

o Hydrophilic  

o Production 



 Mostly derived from tyrosine and 

tryptophan 

 Thyroid hormones are specifically created 

from tyrosine 

Hormone release and reflex pathways 

 A reflex pathway involves a stimulus > a sensor > an input 

signal > signal integration (understanding) > output signal 

> target > response 

 Negative Feedback switches the signal off 

o The hormone produced acts as this negative 

feedback signal 

o An example is parathyroid hormone negative 

feedback to regulate calcium levels 

Endocrine pathology 

 Hypersecretion is excess secretion of hormones 

o Caused by benign and cancerous tumours in the glands and tissues 

o Caused by exogenous application (taking steroids/proteins for something else) 

 Hyposecretions are deficiencies in secretion of hormones 

o Caused by genetics, diet deficiencies, immunological problems and removal of 

glands and tissues 

 Abnormal responsiveness of target tissue 

o Caused by down-regulation 

 Target cells begin removing their receptors if hormone levels are 

elevated for long periods of time 

 Slows the responsiveness to a hormone 

o Caused by receptor and signal transduction abnormalities 

 Usually genetic causes 

 Genetic mutations can alter protein sequences and therefore 

binding efficiency 

 Receptors could be absent or non-functional 

 

Pituitary and Hypothalamus 

Hypothalamus 

 Has an important endocrine function 

 Also has autonomic functions for feeding, thermoregulation, 

water balance, emotions, sexual drive, motivation 

 Serves as the link between the nervous and endocrine systems 

o  Controls production and removal of hormones in the 

body 



 Hormones from the hypothalamus act on the pituitary gland to release another 

hormone and begin the chain 

 Hypothalamus involved with dopamine, oxytocin, vasopressin, thyrotropin, growth 

hormone, etc… 

o Oxytocin and Vasopressin are the only hormones that interact with the 

posterior pituitary gland 

o Some excite and some inhibit 

Pituitary 

 Has two separate tissue types that merge together during embryonic development 

 The neural tissue carried by the infundibulum only goes to the posterior pituitary 

where the hormones made by the hypothalamus are secreted 

o These types of hormones that are stored in the posterior pituitary include 

oxytocin and vasopressin 

 Anterior known as adenohypophysis and posterior known as 

neurohypophysis 

 Posterior Pituitary 

o Contains neurosecretory neurons 

 The cell bodies of these neurons lie in the 

hypothalamus 

o Axons pass through the infundibulum and terminate on capillaries in 

posterior pituitary 

o DOES NOT PRODUCE HORMONES! SIMPLY STORES AND SECRETES THOSE 

CREATED BY THE HYPOTHALAMUS 

Neurosecretory Neurons 

 Two groups of cells known as supraoptic nucleus and 

paraventricular nucleus 

 Each neuron produces just one type of hormone 

 Each terminal stores just one type of hormone 

 Hormones are sent down axon in vesicles through 

the cytoplasm 

 The vesicles are stored in the terminals of the 

neurons 

 

Hypothalamus and Pituitary relationship 

 Connected by a thin stalk called the infundibulum 

 The posterior pituitary is basically a tissue extension 

from the hypothalamus 

Posterior Pituitary Hormones 

 Two hormones are stored and released: 

Neurosecretory 

cells are neurons 

that release 

hormones rather 

than nerve signals 



o Vasopressin (ADH) 

o Oxytocin 

 These are both peptide hormones 

 Vasopressin (ADH) 

o Conserves water, acting at the distal nephron of the kidney (opens water 

pores to store reuptake) 

o Vasoconstrictor of arterioles 

o Release: 

 Hypothalamic osmoreceptors detect changes in plasma osmolarity 

 Atrial volume receptors detect extracellular volume and blood 

pressure (baroreceptor and stretch reflexes) 

 Oxytocin 

o Potent vasoconstrictor of the uterus smooth muscle 

o Promotes milk formation 

o Release: 

 Positive feedback mechanism where activation triggers the release of 

even more oxytocin 

 Foetus pressing against the cervix during labour 

 Newborn suckling the breast will stimulate oxytocin release to 

promote milk formation and eject from breast 

 


