
         PCOL2605: Pharmacology for Pharmacy 

Mechanism of Drug Action and Drug Receptors I 

• pharmacodynamics: what drug does to the body 

• pharmacokinetics: what body does to the drug 

• receptors = proteins found on the surface of cell membranes or inside the cell 

- binding sites for neurotransmitters, hormones, steroids, prostaglandins, 

etc. (i.e. endogenous mediators) 

- these chemicals produce effects in body by binding to the specific 

receptors 

• acetylcholine  cholinergic receptors 

- nicotinic receptors: ganglion cell stimulation, skeletal muscle contraction 

- muscarinic receptors: M1 gastric acid secretion, M2 bradycardia, M3 

smooth muscle contraction 

• adrenaline  adrenergic receptors 

- α receptors: vasoconstriction 

- β receptors: β1 cardiac stimulation, β2 bronchodilation 

• examples of receptors: histamine and angiotensin II receptors 

• histamine stimulates histamine receptors 

- H1: vasodilation, itch, smooth muscle contraction 

- H2: gastric acid secretion 

• angiotensin II stimulates angiotensin II receptors 

- AT1: vasoconstriction 

- AT2: foetal development, CNS 

• naturally-occurring binding chemicals (endogenous mediators) e.g. 

neurotransmitters, cytokines, etc. will only bind to their specific receptors 

- ACh only binds to/stimulates cholinergic receptors; will not bind to other 

receptors (adrenergic, histamine, opioid, etc.) 

- adrenaline only binds to adrenergic receptors 

- histamine only binds to histamine receptors 

• many clinical drugs bind to naturally-occurring receptors to mimic (agonise) or 

block (antagonise) the effects of these naturally-occurring chemicals 

• many drugs exert actions by combining with (binding to) and activating 

(stimulating) receptors 

- drug-receptor complex is formed between naturally-occurring substance 

with a receptor  

- ability of substance or drug to form drug-receptor complex is known as 

affinity  

• binding to receptor does not necessarily result in response being produced; 

drug-receptor complex must also set up series of actions within cell to result in 

response being produced  

• when formation of drug-receptor complex activates receptor and overt 

response occurs, this is known as efficacy or intrinsic activity  

• lock and key analogy: key goes into lock (affinity) and when key is turned door 

opens (efficacy/intrinsic activity) 



• receptors are 3D protein complexes with binding sites for agonist 

• bond between agonist and receptor in drug-receptor complex is usually quite 

weak, easily reversible 

- consists of ionic bonds, H bonding and van der Waals forces 

• each agonist acts on its own specific receptors; however, similar drugs can 

act on the same receptors  

• agonist log dose response curve: graded response 

- magnitude of response directly related to 

number of receptors activated by the agonist, up 

to the maximum response 

- as we increase drug concentration, we increase 

probability that receptor is activated 

• EC50: effective concentration that generates half-

maximal response (can also be ED50, effective 

dose) 

- we don’t always use a drug to maximal effect as that can desensitise a 

receptor  

 


