
 

An Introduction to Endocrinology 

DEPARTMENT OF ZOOLOGY 



What is endocrinology? 

 

Endocrinology =  

Intercellular Chemical Communication 

Endocrinology is about communication 

systems & information transfer. 

  



What are endocrine systems for? 

Endocrine Functions 

Å  Maintain Internal Homeostasis  

Å  Support Cell Growth  

Å  Coordinate Development  

Å  Coordinate Reproduction  

Å  Facilitate Responses to External Stimuli  



What are the elements of an 

endocrine system? 

ÅSender = Sending Cell  

ÅSignal = Hormone  

ÅNondestructive Medium = Serum & Hormone Binders  

ÅSelective Receiver = Receptor Protein  

ÅTransducer = Transducer Proteins & 2º Messengers  

ÅAmplifier = Transducer/Effector Enzymes  

ÅEffector = Effector Proteins  

ÅResponse = Cellular Response (2º Hormones)  



What is a hormone? 

A molecule that functions as a message within an organism; 

its only function is to convey information.  

Because of this function, physical descriptions of a chemical 

thought to be a hormone are not adequate to indicate the 

molecule's physiological role.  A molecule is a hormone only 

when described in the context of its role in a biological 

communication system.  Definition of a hormone requires 

testing of that molecule in a biological response system, 

running a bioassay.  

Ultimately, the existence of endocrinology is dependent on 

the existence & use of bioassays.  (This is also true for 

pharmacology & toxicology.)  



What kinds of hormone are there? 

Known Hormonal Classes 

Å  Proteins & peptides  

Å  Lipids (steroids, eicosanoids)  

Å  Amino acid derived                                      

        (thyronines, neurotransmitters)  

Å  Gases (NO, CO)  
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What is a hormone receptor? 

Hormone Receptors are cellular proteins 

that bind with high affinity to hormones & 

are altered in shape & function by 

binding; they exist in limited numbers. 

 

Binding to hormone is noncovalent & 

reversible. 

 

Hormone binding will alter binding to 

other cellular proteins & may activate any 

receptor protein enzyme actions.  



What are the main types of receptors? 

Membrane Receptors 
 

Imbedded in target cell membrane; integral proteins/ 
glycoproteins; penetrate through membrane  
 

For protein & charged hormones (peptides or 
neurotransmitters)  
 

3 major groups: Serpentine = 7 transmembrane 
domains, Growth factor/cytokine = 1 transmembrane 
domain, Ion channels  
 

Nuclear Receptors 
 

Nuclear proteins that act in pairs & bind to specific 
Hormone Recognition Elements (HREs) = sequences 
on the DNA in the promoter regions of target genes 
 

For small, hydrophobic molecules (steroids, thyroid 
hormones)  



What are transducers? 

Transducers are proteins that convert the 
information in hormonal signals into chemical 
signals understood by cellular machinery.   

They change their shape & activity when they 
interact directly with protein-hormone complexes. 

Usually enzymes or nucleotide binding proteins, 
they produce 2nd messengers, or change the 
activity of other proteins by covalently modifying 
them (adding or removing phosphate, lipid groups, 
acetate, or methyl groups), or they interact with 
other proteins that do these things. 

They begin amplifying the energy content of the 
original hormone signals. 
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What are effectors? 

Effectors are the enzymes & other 
proteins that convert the transduced 

hormonal signal into biochemical 
changes that generate the cellular 

response to hormone binding. 

Usually amplify the signal further & 
allow cellular work to be done: cell 

motion, growth, division, altered 
metabolism, secretion, 

depolarization, etc. 



What are feedback systems? 

Feedbacks Generate Control Loops 

Negative  

    These maintain hormonal balance & are linked to 
homeostatic processes.  

 

     If the multiplicative effect of the links in a control 
loop is negative, the entire control loop is negative. 

Positive  

    These cause physiologic changes in the system.  
 

     If the multiplicative effect of the links in a control 
loop is positive, the entire control loop is positive.   

 

 
-- + 

+ + 



How dynamic are these systems?  

Hormone, receptor, transducer & effector levels 
vary with time.  Some change over short terms, 

others over long terms. 

Levels also vary with developmental stage, 
gender, & health status. 
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Can single cells make or sense 
more than one hormone at a time?  
Yes, cells can make multiple hormones, even of 
differing chemical classes, & they can sense 
multiple signals -- & integrate them -- all at once. 

Examples: 

Ovarian granulosa cells make inhibin (protein), 
estradiol (steroid), & androstenedione (steroid) 
during the follicular phase of the ovarian cycle.  At 
the same time they respond to FSH & growth factors 
(proteins), estradiol (steroid), & thyroxine (amino 
acid derivative), along with other hormones. 

Anterior pituitary gonadotropes respond to LHRH 
(peptide) & inhibin (protein), estradiol, testosterone, 
progesterone, & glucocorticoids (steroids) while 
they make both FSH & LH (proteins). 


