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I.  INTRODUCTION

Drugs have a number of origins, as outlined by the bullet points:
l	 Natural products, for example, chemicals from plants and microorganisms
l	 Analogues of naturally occurring chemicals, where these chemicals reside in the 

biosynthetic pathways of mammals
l	 Antibodies that bind to naturally occurring targets in the body
l	 Discovery that an existing drug, established as effective for a first disease, is also 

effective for treating an unrelated second disease
l	 Drugs identified by screening libraries of chemicals.
Some drugs are based on natural products, where the natural products were known 
to have pharmacological effects. The term “natural products” is a term of the art that 
generally refers to chemicals derived from plants, fungi, or microorganisms. Drugs that 
are derived from natural products, or that actually are natural products, include war-
farin (1) penicillin (2,3) cyclosporin (4) aspirin (5,6) paclitaxel (7) fingolimod (8) and 
reserpine (9). Many other drugs have structures based on chemicals that occur naturally 
in the human body, that is, where the drugs are analogues of these chemicals. These 
include analogues of intermediates or final products of biosynthetic pathways. Drugs 
that are analogues of chemicals in biosynthetic pathways include methotrexate, cladrib-
ine, and ribavirin.

Still other drugs originated by first identifying a target cell, or target protein, and 
then by preparing antibodies that bind to that target. Once a target protein is iden-
tified, this target protein (or a derivative of it) can be used as a vaccine. Moreover, 
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