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A Brief History of Microbiology 

 

First observation of cell by Hooke 

In 1665, after observing a thin slice of cork through a crude microscope, Englishman Robert 

Hooke reported that life’s smallest structural units were “little boxes,” or “cells.” Using his 

improved microscope, Hooke later saw individual cells. Hooke’s discovery marked the 

beginning of the cell theory— the theory that all living things are composed of cells. Although 

Dutch merchant and amateur scientist Anton van Leeuwenhoek was probably the first to observe 

live microorganisms through the magnifying lenses. Van Leeuwenhoek made detailed drawings 

of organisms he found in rainwater, feces, and material scraped from teeth. 

 

The Debate over Spontaneous Generation 

Until the second half of the nineteenth century, many scientists and philosophers believed that 

some forms of life could arise spontaneously from nonliving matter; they called this hypothetical 

process spontaneous generation. Not much more than 100 years ago, people commonly 

believed that toads, snakes, and mice could be born of moist soil; that flies could emerge from 

manure; and that maggots could arise from decaying corpses. 

 

In 1858 Rudolf Virchow challenged the case for spontaneous generation with the concept of 

biogenesis, hypothesizing that living cells arise only from preexisting living cells. Because he 

could offer no scientific proof, arguments about spontaneous generation continued until 1861, 

when the issue was finally resolved by the French scientist Louis Pasteur. 

Pasteur showed that microorganisms can be present in nonliving matter—on solids, in liquids, 

and in the air. Furthermore, he demonstrated conclusively that microbial life can be destroyed by 

heat and that methods can be devised to block the access of airborne microorganisms to nutrient 

environments. These discoveries form the basis of aseptic techniques, procedures that prevent 

contamination by unwanted microorganisms, which are now the standard practice in laboratory 

and many medical procedures. Modern aseptic techniques are among the first and most important 

concepts that a beginning microbiologist learns 
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The First Golden Age of Microbiology 

The period from 1857 to 1914 has been appropriately named the First Golden Age of 

Microbiology. Rapid advances, spearheaded mainly by Pasteur and Robert Koch, led to the 

establishment of microbiology. Discoveries included both the agents of many diseases and the 

role of immunity in preventing and curing disease. During this productive period, 

microbiologists studied the chemical activities of microorganisms, improved the techniques for 

performing microscopy and culturing microorganisms, and developed vaccines and surgical 

techniques. Some of the major events that occurred during the First Golden Age of Microbiology 

are listed in the following figure. 
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The Second Golden Age of Microbiology  

After the relationship between microorganisms and disease was established, medical 

microbiologists next focused on the search for substances that could destroy pathogenic 

microorganisms without damaging the infected animal or human.  Thus the Second Golden Age 

of Microbiology began in the 1940s, when the enormous usefulness of penicillin became 

apparent and the drug came into common use. Since these early discoveries, thousands of other 

antibiotics have been discovered. Unfortunately, use of antibiotics and other chemotherapeutic 

drugs is not without problems. Many antimicrobial chemicals kill pathogenic microbes but also 

damage the infected host. For reasons we will discuss later, toxicity to humans is a particular 

problem in the development of drugs for treating viral diseases. Viral growth depends on life 

processes of normal host cells. Thus, there are very few successful antiviral drugs, because a 

drug that would interfere with viral reproduction would also likely affect uninfected cells of the 

body. Some of the major events that occurred during the Second Golden Age of Microbiology 

are listed in the following figure. 
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The Third Golden Age of Microbiology 

Stephen Jay Gould said we now live in the “age of bacteria.” The bacteria aren’t new, but our 

understanding of their importance to the Earth and to our health is. New DNA-sequencing tools 

and computers allow investigators to study all the DNA in an organism, helping them to identify 

genes and their functions. Moreover, through genomics, the study of all of an organism’s genes, 

scientists are able to classify bacteria and fungi according to their genetic relationships with other 

bacteria, fungi, and protozoa. These microorganisms were originally classified according to a 

limited number of visible characteristics. The tools of genomics are being used to identify 

microbes in the ocean, on leaves, and on humans, many of which are newly discovered and 

haven’t been grown in laboratories. After microbes are discovered, the next step is to find out 

what they are doing. The Exploring the Microbiome boxes throughout this textbook give 

examples of this research. 

Microorganisms can now be genetically modified to manufacture large amounts of human 

hormones and other urgently needed medical substances. This development had its origins in the 

late 1960s, when Paul Berg showed that fragments of human or animal DNA (genes) that code 

for important proteins can be attached to bacterial DNA. The resulting hybrid was the first 

example of recombinant DNA. Recombinant DNA (rDNA) technology inserts recombinant 

DNA into bacteria (or other microbes) to make large quantities of a desired protein. The 

development of recombinant DNA technology has revolutionized research and practical 

applications in all areas of microbiology. 

 

 

 

 

 

 


