
Chapter Three 
 

Microbes — Friend or Foe? 
 
      It doesn’t surprise me that the person who discovered microbes was 
not a doctor or even a scientist. Antony van Leeuwenhoek, born in 
1632, was chamberlain (a sort of superintendent) of the sheriff ’s cham-
bers in the city hall in Delft, Holland, back in the 1600s. He was also 
a surveyor and a wine gauger (someone who measures the quantity of 
wine in barrels), but it was likely his trade in draperies, a business he 
began at age twenty-two, that earned him a place in history.1 
      Leeuwenhoek never published a scientific paper, never wrote a 
book, nor did he invent the microscope, although he did refine it. By 
1654 he needed to be able to closely examine the fibers in his draperies, 
presumably to count the threads. Anyone in the trades today can imag-
ine what was happening back then. In the 1600s, crude glass lenses 
were available for magnification. People who used these lenses in their 
trade were limited by their capabilities, which was undoubtedly frus-
trating at times. An intelligent and resourceful tradesperson will try to 
improve on the tools of his or her trade, if possible. That is what 
Leeuwenhoek seems to have done.  
      He became so adept at crafting magnification lenses he was able to 
see the finest details in his drapery threads. His curiosity took over and 
he began to look elsewhere with his lenses, eventually turning to lake 
water and rain water, where he saw his first microbes, fantastic crea-
tures he called “animalcules” or little animals.2 He was about forty 
years old by the time he sent his first letter to the Royal Society de-
scribing his early observations with his microscopes. Of course, few 
were going to believe him, especially the scientists of the time, unless 
they saw for themselves through his proprietary lenses what he was 
seeing in the invisible world.   
      Eventually, the scientific community admitted, perhaps begrudg-
ingly, that a nonscientist had made one of the most important scientific 
discoveries of all time. Although Leeuwenhoek didn’t contribute any-
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thing to science until he was forty,3 by the time he was forty-eight, he 
was elected to the Royal Society of London, an award granted to indi-
viduals who make a significant contribution to the improvement of 
knowledge in mathematics, engineering science, and medical science.  
      Leeuwenhoek died at age ninety-one, in 1723,4 another remarkable 
achievement, considering average life expectancy at that time was 
about 35 years. When Leeuwenhoek died, he left 247 microscopes and 
172 lenses, although he never showed anyone how to use them.5  
      It was nearly a century and a half later, in 1860, when the science 
of microbiology was born, largely due to the work of Louis Pasteur. 
Pasteur showed that fermentation was the result of microscopic crea-
tures, some of which could be cultivated in a laboratory.6 He also real-
ized that when fermentations went bad, such as in the beer industry, 
undesirable microorganisms had contaminated the batch. The hunt 
was now on for microbes, especially the bad ones! 
      Back in the early 1800s, doctors didn’t know what caused disease 
when microorganisms were involved, since they didn’t know what mi-
croscopic pathogens existed, and even when they heard about them, 
some scoffed at such a preposterous idea as invisible beings (like the 
lady in the front row). Doctors had their own ideas about how to heal 
sickness, often draining a person’s blood and poisoning him or her with 
mercury. Consider cholera, a disease we now know is caused by drink-
ing water contaminated by Vibrio cholerae, a microscopic bacterium. 
      During the 1832 cholera epidemic in America, doctors attempted 
to heal patients by draining their blood and administering the “grand 
remedy, Mercury,” otherwise known as calomel, which was the most 
widely used cholera remedy at that time. Other ways to treat patients, 
or victims, depending on how you look at it, included tobacco smoke 
enemas, electric shocks, injections of saline solutions into the veins, 
strychnine, morphine, and immersion in ice water.7 
      Today calomel is used as a fungicide and insecticide and is consid-
ered highly toxic to human beings. The average lethal dose of inorganic 
mercury salts is about one gram. It causes burning of the mouth and 
throat, stomach pain, vomiting, bloody diarrhea, rapid and weak pulse, 
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shallow breathing, paleness, exhaustion, tremors and collapse. Delayed 
death may occur from renal failure. This makes one wonder how many 
cholera deaths were actually caused by the bacteria and how many were 
caused by the treatments. 
      In the 1800s, cholera was attributed to “green and unripe fruit, es-
pecially gooseberries, apples, pears, and green corn.”8 Some doctors at-
tributed the cholera epidemics to “small winged insects not visible to 
the naked eye.”9 Other physicians said that a deficiency of ozone in the 
atmosphere caused cholera, which could be counteracted by sulfur, 
after which sulfur remedies sold like hot cakes.10 Doctors argued that 
cholera was not a contagious disease. Religious publications in 1832 
attributed cholera to “Holy God” sweeping away wicked people in 
heaps like masses of filth.11  
      In 1849, Dr. John Snow published the theory that cholera was a 
contagious disease caused by poison in the bodies of its victims, spread 
by excreta and vomiting, and by a contaminated water supply.12 He 
even went so far as to convince a local council in London to disable a 
well pump on Broad Street by removing its handle. His action is com-
monly credited as ending the 1854 cholera outbreak on the street where 
the contaminated water well had been used.13 
      In 1883, a doctor named Robert Koch had isolated the organism 
that caused cholera, Vibrio comma (as it was called then), a curved, 
comma shaped bacterium.14 Today Koch is considered the founder of 
bacteriology, but back then he had his detractors, especially other doc-
tors who thought his theory about bacteria causing cholera was nuts. 
Official publications in 1885 argued that neither commabacilli, bad water, 
insanitary conditions, nor any other single causes have any relation to the 
march of cholera over a country, and Koch has not satisfactorily proved any 
causal connection between these bacilli and cholera. One went so far as to 
say that Dr. Koch’s postulations were creating in the imagination of the 
timid, countless swarms of invisible, death-diffusing atoms against which de-
fense is impossible [which] is after all but the baseless fabric of a dream.15  
      This effort to prove Koch wrong may have been the impetus be-
hind some researchers intentionally drinking water contaminated with 
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large numbers of cholera bacteria, after which they showed no cholera 
disease. That was proof enough that Koch was wrong, as far as they 
were concerned. Yet, we know now that the multiplication of a virulent 
bacteria in the human body doesn’t have to express itself as a disease. 
For example, when experimenters around 1900 ingested enormous 
numbers of Vibrios cholerae in polluted water, some developed mild di-
arrhea, but none developed cholera. Other experiments in which vol-
unteers were intentionally infected with dysentery by oral ingestion 
resulted in only a few people developing symptoms of dysentery, while 
most remained unaffected.16 What they didn’t know at that time was 
that we humans have a microbiome, and that it protects us from in-
vading disease organisms. More on that later. Let’s get back to the 
1800s when humanure was developing its bad reputation. 
      In 1865 living conditions in New York City were unsanitary and 
crowded. Ninety people could live in a five-story house with pit la-
trines only six feet from the building. Over a hundred people might be 
living in a two-story house with only one outhouse available to every-
one.17 One section of the Lower East Side had a thousand people living 
on an area smaller than a football field.18 It’s no wonder that human 
excrement was polluting the drinking water supplies, and no wonder 
that cholera epidemics ran rampant from time to time. Other disease 
epidemics burned through the populations where crowding, unclean 
water, polluted air, inadequate safe food supplies, and generally unsan-
itary conditions prevailed. When bacteria from human excrements 
were polluting drinking water and causing disease epidemics, the War 
on Shit began. And the War on Shit morphed into the War on Microbes. 
      Ironically, human excrement can be rendered hygienically safe and 
disease-free, useful, and valuable, simply by feeding it to those pesky 
microbes through a process called composting. But few knew about this 
phenomenon back in the days of mass epidemics, and when they fig-
ured out that raw human excrement could be a “vector” in the trans-
mission of disease, the reaction was to get rid of the excrement as soon 
as possible, as completely as possible, and as far away as possible. It’s 
the microbes. They’re the problem. At least that’s what people thought.  
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