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Hormones

 Hormon (Greek) = to stimulate, to excite

 Synthesized  and released by specialized cell groups

 Distributed via blood circulation

 Exert their effects by binding their targets



Endocrine Gland

 Endon = inner

 Krinein = secrete

 Glands of the endocrine system

 Ductless !

 Secrete their products directly into the blood

 Variable size, shape and products (but all hormones)



Major Glands



History

• 4th century BC; Aristo

• 19th century AC; relation 

with body fluids and 

character

• Phlegmatic 

• Bilious or Choleric



Arnold Adolph Berthold - 1849



Communication in Biology



Hormonal Principles

 Effects are generally gradual

 Hormones change the intensity and probability of 
behaviors

 Secretion is influenced by external and internal factors

 Hormones may have different effects on different organs

 Secreted as bursts and in small amounts

 Secretion may exhibit rhythmic changes

 Most of them change metabolism of their targets

 May interact with other hormones

 Structure is almost same in vertebrates but function may 
differ



Main Principle

Hormones can only be effective 

on the cells which have a receptor 

that recognize the hormone !!



Comparison with Nervous System



Comparison with Nervous System

 Similarities

1. Both are chemicals

2. Both synthesized and 

stored for further use

3. Some are both 

hormones and 

neurotransmitters

4. Both require receptors

5. Similar secondary 

messengers

 Differences

1. Nervous system requires 

anatomical connections

2. Neural messages are fast

3. Neural digital, hormones 

analogous

4. Some neural messages 

are voluntary



Chemistry of Hormones

 Steroids

 Peptides and proteins

 Amines (thyrosine derivatives)



Hormones: What do they do..

 They act on cellular growth and activity

 Support proliferation, growth and differantiation

 Regulates activity



First: Receptor

 PROTEIN HORMONES

 Receptor

 Second messenger

 Alter cellular program

 STEROID HORMONES

 Cross cell membrane

 Receptor (Cytosolic)

 Hormone-receptor-DNA

 Alter gene transcription 



Measurement

 Hormone level : Very low 

in plasma (nanomolar..)

 Bioassay technique

 RIA (radioimmunoassay) 

(measures not the 

biology but immune 

activity)



Synthesis of Hormones



Synthesis (protein / peptide)



Synthesis (steroid)

 All of them are cholesterol derivatives

 Cortisol

 Aldosterone

 Estrogen

 Progesterone

 Testosterone



Synthesis (amines)

 All of them are tyrosine amino acid derivatives,

 Catecholamines

 Adrenaline

 Noradrenaline

 Dopamine

 Thyroid hormone



Regulation of Secretion



Feedback Mechanism

 Could be negative or positive (mostly negative)

 Provides adequate hormone levels

 Activeness of a hormone prevents the continuity of 

secretion



Regulation Types

 Autocrine feedback

 Feedback from target cells

 Regulation by brain

 Regulation by brain-pituitary



Regulation Inputs

 3 types of inputs control secretion

 Mineral ions (or plasma chemicals)

 Neurotransmitters

 Other hormones



Regulation Types



Feedback



Feedback



Receptor Modification

 Sensitivity : Level that causes 50% of the maximal 

response

 Sensitivity may be modified in two ways:

 Changing the number of receptors

or..

 Changing the receptor affinity

 Up – Down regulation of receptors (number) 

 Why?



Types of Second Messengers

 cAMP (adenylyl cyclase)

 Phospholipase C – cAMP

 Phospholipase C – IP3/Ca2+

 Gene transcription / protein synthesis for Steroid

 Insulin and insulin like growth hormone (IGF), tyrosine 

kinase

 Guanylyl cyclase - cGMP



Hormone Transport in Blood

 Dissolved in plasma

 Hormone – protein complex

 Hormone concentration:

 Free

 Bound



Hormone Clearance

 Metabolic breakdown in tissues

 Binding tissues

 Excretion via bile

 Urinary excretion



Diurnal Rhythms

 Mammalian circadian rhythm control:

 Neural & endocrine

 Suprachiasmatic nuclie of hypothalamus

 Rhythms:

 ACTH secretion

 Melatonin secretion

 Sleep – wake cycle

 Body temperature

 Locomotor activity templates



Cortisol Rhythm



Neuroendocrine Relation


