




Drug Clearance by the Kidney

1.Glomerular filtration:
    ( free D cleared by ???)
1.Proximal tubular secretion: 
    (WAs & WBs)
1.Distal tubular reabsorption:
    (lipid soluble Ds)



Role of Drug Metabolism



Clearance (continuation)

➢ Clearance by other Routes

➢ Total Body Clearance

➢ Clinical Situations Resulting in Changes in t1/2



Design & Optimization of 
Dosage Regimen

 
Steady State Condition (Css)
Css  is directly proportional to  rate of  
         infusion
 Css  is inversely proportional to CL



Time to Reach Steady State Concentration  

t1/2



Fixed Dose / Fixed Time Interval



Optimization of Dose







Drug-Receptor Interactions and  
Pharmacodynamics



D-R Interact.ions and Pharmacodynamics

➢Pharmacodynamics
     Describes the actions of drugs on the body and the influence of drug    
      concentration on the magnitude of the response
➢Signal Transduction
✓      Ligands
✓      Second Messenger 
     Drug-Receptor Complex
   Drug + Receptor             Drug-Receptor Complex                Biologic Effect



Receptor?????



Receptor States

•R (inactive)               R *(active)

•Agonist ???
•Antagonist ???
•Partial agonist ???



Receptor Families



Transmembrane ligand-gated ion channels

Schematic illustration of 
ACh receptors



Transmembrane G protein-coupled receptors

✓EC domain
✓IC domain interacvts with G ptn or effector 

molecule
✓Many kinds of G ptns (Gs, Gi, Gq)
✓All composed of α, β & 𝛾 subunits
✓The responses lasts for several seconds to minutes



Transmembrane G protein-coupled receptors (cont.)



Transmembrane G protein-coupled receptors (cont.)





G proteins

Phospholipase C

Gq

IP3DAG

Gs
Adenylyl 
cyclase cAMP

A- B-



Enzyme-linked receptors  
(Insulin Receptors)

• Dimers or multisubunits
• Lasts min to hrs
• Ex., epidermal growth factor(EGF), 

platelet-derived growth factor 
(PDGF), atrial natriuretic peptide 
(ANP), insulin & others



Intracellular receptors

• Takes hours to days to give response
• Examples:  steroid H, structural pts, Es, RNA & 

ribosomes


