
Modern medicines
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ÅGoal: drug to save memory



Steps in drug discovery

ÅLead discovery and optimization

ÅIn vitro screening

ÅIn vivo screening

ÅAnimal testing

ÅDrug metabolism (ADME)



Lead discovery and optimization

ÅAssays: enzymes, cell cultures

ÅMeasure binding affinity, reaction 

inhibition, effect on growth

ÅUsually hundreds or thousands of 

compounds screened; combinatorial 

chemistry, chemi-informatics

ÅMay indicate ways of changing chemical 

structure to improve performance



In vitro screening for drug efficacy

ÅStimulate synapse growth

ÅCentral nervous system: alter 

receptor binding affinity, re-

uptake

Å A hippocampal neuron with hundreds of 

synapses situated on dendritic spines (shown 

in yellow). www.brain.riken.go.jp



In-vivo screening

ÅAnimal models of disease: Alzheimerôs, 

diabetes, high blood pressure

ïTransgenic animals

ïGene knockout/overexpression

ÅRoutes of administration: oral, 

intravenous, intramuscular, topical, inhaled

ÅSmall animal toxicology, drug metabolism



Animal testing

Morris water maze tests learning and memory



Animal testing

ÅUse as few animals as possible (costs)

ÅEnsure humane treatment (ethics)

ÅMeasure:

ïHow much drug absorbed into blood

ïHow is the drug metabolized

ïToxicity of drug and metabolites

ïExcretion and elimination



Animal testing

ÅShort-term

ï2 weeks to 3 months, depending on proposed 
use

ÅLong-term

ïA few weeks to several years

ÅSmall animal testing continues after 
human tests have begun. Learn if long-
term use may cause cancer, birth defects, 
other adverse effects



ADME: drug metabolism

ÅAbsorption: process by which drug enters 

the body

ÅDistribution: process by which absorbed 

drug moves to other sites in the body

ÅMetabolism / biotransformation: how the 

body breaks down the drug

ÅExcretion / elimination: process by which 

drug leaves the body



Therapeutic proteins

ÅProteins such as insulin that are natural 

products (from humans, animals, plants)

ÅHistorically: 

ïPurified from animals

ÅNow: 

ïmany made in bacteria or yeast using 

recombinant proteins (genetic engineering)
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