
Introduction
European colonization of North America resulted in one of the most devastating plagues 
in the world’s history. Millions of American Indians died from disease brought by 
successive waves of European travelers. Had this not happened, it is possible that the 
founding of America would have happened either. The dramatically reduced population 
of American Indians that remained when British settlers arrived in the 1600s meant that 
Europeans were able to claim ownership over vast tracts of land that would have, in the 
century prior, been occupied by American Indian populations that might have repelled 
their invasion. For the European invaders who colonized the nation, arrival in what for 
them was a “New World” also meant new dangerous diseases, and many colonists also 
perished because they were not prepared to handle the germs of the New World.

Topics Covered in this Chapter Include:
• European colonization of North America
• Christopher Columbus
• Indigenous populations
• Adaptive immunity
• Biomass
• Spread of diseases
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Bringing Diseases to America (1620)
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During European colonization, the indigenous populations of America were subject-
ed to the introduction of diseases from Europe for which they had little resistance. 
Millions of indigenous Americans died because of European diseases, leaving them 

vulnerable to colonization. The spread of European diseases is therefore one of the major 
factors in creating the structure of the modern political world. 

Why Are Foreign Diseases More Dangerous?
Diseases are part of the natural environment. Most of life on Earth is extremely tiny. Hu-
mans, despite their enormous numbers, make up only 0.01% of the entire biomass (all living 
things). The signifi cant majority of the biomass consists of tiny microbes and bacteria. Some 
estimates indicate that bacteria account for roughly two-thirds of all life on Earth.1 It is diffi -
cult for humans to comprehend this, because human eyes can’t really see what’s going on. 
Beneath the large-scale animals and plants, there is another nature: an immense, diverse 
array of species competing for food just like familiar animals and plants. Diseases come 
from this world—from the mutating, evolving array of microbial life that makes up the basic 
substrate of the world. 

Multicellular creatures like humans occupy only a tiny portion of the world and also are of 
little signifi cance to the evolution of the microbes that form the basis of Earth’s biological 
diversity and evolutionary history. In fact, to microbes and bacteria, humans are simply an-
other environment to colonize and feed on. The average human body has about 100 trillion 
microbes within it.2 There are thus many times more microbes in an average human body 
than there are humans on the entire Earth. These microbes parasitize the human body, 
feeding off the molecules that humans ingest and produce. Diseases are the product of an 
evolutionary race for survival that has been going on all over the world, even inside human 
bodies, since the dawn of life on Earth.3

Like larger species, certain microbial species are confi ned to particular environments. This 
means that a region like North America has a unique blend of microbes that may be differ-
ent from those found in other regions. Microbial diversity does not follow the regional bor-
ders that humanity has created, or those that other animals may follow. Rather, microbial 
diversity is related to broader patterns of climate and the availability of resources. Further, 
the microbial biodiversity of an area changes as new microbes are introduced or others go 
extinct. Because multicellular creatures have trillions of microbes in their bodies, the move-
ment of animals or plants from one area to another can introduce a whole new group of 
microbes into new areas. Much of what happens as a result occurs on a microscopic scale. 
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Terrestrial and marine biomass by life form. The Journal of Plankton research, using data from supplementary matter 
Bar-On, Yinon M., Rob Phillips, and Ron Milo. “The Biomass Distribution on Earth.” Proceedings of the National 
Academy of Sciences (2018): 201711842.
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The introduction of a new bacterium or microbe may cause mass extinction events on the 
microbial level, with whole species or even genera of other microbes going extinct because 
of these shifts. However, changes in the microbial fauna can also have a massive impact on 
larger-scale species as well. 

Humans and other multicellular animals evolve within a certain environment, and their bod-
ies are fi nely tuned to the specifi c climate and environmental conditions of that region. 
Humans living for thousands of years in a specifi c area will adjust to its microbial fauna and 
fl ora, and this affects the human immune response in important ways. The immune system 
is a collection of organs, cells, and related proteins that are capable of recognizing “self” 
and “nonself.” When these cells fi nd something in the body introduced from outside, the 
cells try to determine if this “nonself” thing is dangerous and try to remove it. The human 
body is fi lled with microbes and the immune system is tuned to attack microbes that “don’t 
belong there,” but the immune system has a much more diffi cult time attacking and remov-
ing “nonself” particles or microbes that the body is not familiar with. This is part of what is 
called “adaptive immunity,” a kind of immune system response that develops over time. 
When the body is exposed to a microbe, the immune cells learn about that microbe, how 
to recognize it and remove it from the body. When the body encounters that same microbe 
in the future, it is much more effi cient at removing it. Adaptive immunity does not just occur 
within an individual but across generations. So, a human couple living in an area where they 
are exposed to a certain disease may develop an immune response to that disease. This 
immune response may then be, in some cases, passed on to their children, who are then 
automatically resistant or immune to microbes of a certain type.4

What all of this means is that humans living in certain areas are more likely to have immuni-
ty or resistance to diseases that occur naturally within that area, but are less likely to have 
resistance or immunity to diseases that arrive from outside of that area. This is why foreign 
diseases, the kind that create epidemics and especially pandemics, can be so deadly, be-
cause populations impacted by these diseases have a limited immune response and so 
individuals are more prone to become seriously ill. 

European Diseases
When European explorers fi rst visited the North, Central, and South American continents, 
they inadvertently introduced a range of new diseases to the natives they encountered. 
This was disastrous for the natives, and later proved fortuitous for European colonists. In 
this 2019 article from the Washington Post, Michael S. Rosenwald discusses Christopher 
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Columbus, the man incorrectly credited with beginning the colonization of the Americas. 
Columbus’s travels not only marked the beginning of the end for many Native American 
cultures but also the beginning of a centuries-long struggle against imported European dis-
eases.

“COLUMBUS BROUGHT MEASLES TO THE 
NEW WORLD: IT WAS A DISASTER FOR NATIVE 

AMERICANS”
by Michael S. Rosenwald

The Washington Post, May 5, 2019
Source Document

In 1492, Columbus sailed the ocean blue, bringing 
to the New World a bounty of wonder: coffee, 
horses, turnips, grapes, wine.

But Columbus and his fellow explorers, in 
addition to bringing crops and animals we now 
take for granted, were also the Typhoid Marys of 
their time.

The New World before Columbus: no typhoid, 
no fl u, no smallpox, no measles.

The New World after Columbus: epidemics of 
death.

For Native Americans, the problem was a lesson 
in basic virology. Because these microbes were as 
new to society as horses and coffee, nobody had 
built any immunity to them. Without immunity, 
wide swaths of people were quickly infected and 
killed.

The effect—though on a smaller and far less 
lethal scale—has been seen in recent outbreaks 
of measles, one of the many diseases Columbus 
brought to shore. Religious and other anti-vaccine 
groups are suddenly seeing a highly infectious 
illness thought to be eradicated spread quickly 
through their communities. 

Modern medicine is helping most sufferers to 
recover. Centuries ago, most cases ended in death.

“European contact enabled the transmission 
of diseases to previously isolated communities, 
which caused devastation far exceeding that 
of even the Black Death in fourteenth-century 
Europe,” according to a 2010 paper in the Journal 
of Economic Perspectives titled “The Columbian 
Exchange: A History of Disease, Food, and Ideas.” 

The New World sent potatoes, tomatoes and 
tobacco to the Old World as part of the Columbian 
Exchange. The widespread immigration of 
microbes decimated indigenous communities—an 
overlooked aspect, historians and other experts say, 
of the European conquest of the New World.

“Indigenous peoples suffered from white 
brutality, alcoholism, the killing and driving off of 
game, and the expropriation of farmland, but all 
these together are insuffi cient to explain the degree 
of their defeat,” wrote the late Alfred W. Crosby, 
a University of Texas historian considered the 
preeminent expert on the Columbian Exchange. 
“The crucial factor was not people, plants, or 
animals, but germs.”

The result of all these germs, Crosby wrote, was 
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“Columbus Brought Measles to the New World: It Was a Disaster for 
Native Americans”

continued

a “virgin soil epidemic.” The number of New World 
deaths from measles, smallpox and other diseases 
is staggering to ponder and almost impossible to 
quantify, according to research paper in the Journal 
of Economic Perspectives:

Although we may never know the exact 
magnitudes of the depopulation, it is estimated 
that upwards of 80–95 percent of the Native 
American population was decimated within the 
fi rst 100–150 years following 1492. . . .Within 50 
years following contact with Columbus and his 
crew, the native Taino population of the island of 
Hispaniola, which had an estimated population 
between 60,000 and 8 million, was virtually 
extinct. . . . Central Mexico’s population fell from 
just under 15 million in 1519 to approximately 
1.5 million a century later. Historian and 
demographer Nobel David Cook estimates that, 
in the end, the regions least affected lost 80 
percent of their populations; those most affected 
lost their full populations; and a typical society 
lost 90 percent of its population.

Archaeologists, paleontologists and historians 
have not been able to pin down which diseases 
most shattered the New World, primarily because 
of illiteracy and the lack of written records from 
those times.

As for the revenge factor, armchair 
paleontologists have for centuries spoken about 
how Columbus took home not just potatoes but 
also syphilis, a sexually transmitted disease.

In 2004, the Organization of American 
Historians did some fact-checking on the syphilis 
matter. Like most history, it’s complicated.

“Some historians now believe that syphilis was 
present in Europe before 1492,” the organization 
wrote. “The strain that resulted from sexual contact 
between Europeans and Native Americans, 
however, was much stronger than the non-venereal 
version that a few isolated European regions had 
experienced. This new version was carried back to 
Europe and spread among the population there.”

And that proved deadly, too.5

The combination of diseases carried to the Americas by Christopher Columbus and further 
waves of colonists and explorers is shocking. In addition to measles, explorers brought 
smallpox, infl uenza, the bubonic plague, malaria, yellow fever, diphtheria, and possibly ty-
phus. It wasn’t only American Indians who suffered from this European plague, but mem-
bers of many Central and South American states as well.

It is known, for instance, that Spanish explorers brought smallpox to Tenochtitlán, the capi-
tal of the Aztec civilization, and European historians described that it “spread over the peo-
ple as great destruction. Some it covered on all parts—their faces, their heads, their breasts, 
etc. There was a great havoc. Very many died of it. They could not walk; they only lay in their 
resting places and beds. They could not move; they could not stir; they could not change 
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position nor lie on one side; nor face down, nor on their backs. And if they stirred, much did 
they cry out. Great was its destruction. Covered, mantled with pustules, very many people 
died of them.” 6

The Mayan people of Guatemala were similarly ravaged by European diseases, with one 
historian writing:

“Great was the stench of the dead. After our fathers and grandfathers 
succumbed, half of the people fl ed to the fi elds. The gods and vultures devoured the 
bodies. The mortality was terrible.”7

Depiction of smallpox during the Spanish conquest, Book XII, Florentine Codex. Original 
illustration by unknown 16th-century artist; this version of the drawing by unknown 16th-century 
copyist, via Wikimedia.
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Why did Europeans have so many diseases? Living conditions in European cities were less 
hygienic than those in the Americas. Poor diet, cramped conditions, and limited access to 
clean water meant that the Old World was rife with disease. Further, Europe was not isolat-
ed. The nations of Europe that existed during the colonial era were the product of thousands 
of years of earlier colonization efforts. The Greeks, Romans, and the Holy Roman Empire 
ranged over parts of Africa and the Middle East in their zeal to conquer the world, and Euro-
pean soldiers brought diseases back to Europe. By the time the Colonial Era began, Europe 
was already a microbial melting pot that had, for thousands of years, served as a breeding 
ground for microbes and diseases that may have originated in Africa, Asia, and the Middle 
East. The Europeans who arrived on American shores, therefore, not only brought European 
region microbes with them but also a mishmash of microbes from across half the world.8

An American Revenge Story
Though many of the diseases brought by Europeans to the Americas did not exist there prior 
to European arrival, the American continent had its own diseases as well. Little is under-
stood about the kinds of diseases that did exist in the Americans in the pre-Columbian era, 
however, because many of the people living in the Americas did not commit this information 
to writing and so much of their knowledge was lost as indigenous communities died off from 
disease.

As mentioned in the article above, it is believed that Columbus himself contracted syphi-
lis in his New World exploration, though it is also likely that at least some form of syphilis 
was already in Europe before this time. Nevertheless, it appears that Columbus may have 
imported a much deadlier version of the disease, and this then spread through European 
populations. Research has uncovered other diseases as well that appear to have been na-
tive to the Americas, such as the spirochete bacterium species Treponema pallidum, which 
is transmitted only between humans and typically only through sexual contact. Treponema 
spirochetes are the carriers of the sexually transmitted disease syphilis, and many of the 
explorers who contracted syphilis in the Americas did so by raping native women, who were 
carriers but may not have expressed any symptoms. Evidence also indicates that Trepone-
ma carateum was also present, which can cause the disease Pinta, or ‘Mal del Pinto,’ a rare 
disorder that is transmitted by casual skin-to-skin contact and results in skin lesions on the 
exposed areas of the body, especially the face.9

In addition, travelers most likely encountered tuberculosis, which remains one of the world’s 
deadliest diseases, when they arrived on American shores. Other diseases that might have 
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been native to the Americas include leishmaniasis and trypanosomiasis; a variety of fungal 
diseases such as coccidioidomycosis and paracoccidioidomycosis; and diseases carried 
by ticks, such as Rocky Mountain spotted fever, Lyme disease, and legionellosis. It is also 
likely that a wide variety of intestinal parasite diseases now widespread around the world 
originated in the Americas and were carried by the Europeans back to Europe. More recent-
ly, some studies suggest that rheumatoid arthritis, which has been linked to a viral vector, 
may have originated in the Americas as well.10

Though the explorers and conquerors of the Americas faced a new disease landscape, the 
impact of native diseases on the Europeans was far less dramatic than the impact of Euro-
pean diseases on indigenous Americans. In part, this was because the unhygienic condi-
tions in Europe had strengthened European bodies against many kinds of disease. Because 
their immune systems were constantly being challenged by some disease, they were better 
able to remain immune. Further, Europeans already had some limited contact with some 
of the diseases of the Americas because hundreds of years before Columbus explored the 
Americas, there was sporadic contact with Alaska and natives from Canada. 

Ignorant Epidemics
The spread of diseases among the American native populations was not, by and large, 
intentional, though it did end up benefi ting the Europeans. At the time, Europeans did not 
really understand why and how disease spread and how to prevent it. Colonists to the 
New World also often viewed the natives as inhuman and not deserving of the kind of 
consideration that they might afford to humans who looked more like them. There were 
historians who documented the spread of disease among the American natives with some 
detail and appeared to sympathize with their plight, but by far the most common perception 
of indigenous Americans among European colonists was that they were subhuman and 
their land could be taken from them without sympathy. Research from a 2020 Harvard Uni-
versity study shows that American Indian communities suffered a disproportionate impact 
from COVID-19, exacerbating ways that tribes have continued to be marginalized within 
white-dominant American culture.11 
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• How did disease pave the way for European colonization of the new world?
• Why were American Indians vulnerable to diseases from Europe?
• How did hygiene contribute to the infectious landscape of Europe during the age of 

colonization?
• Why are American Indian communities still especially vulnerable to infectious disease?
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DISCUSSION QUESTIONS

CONCLUSION

Disease played a major role in early American history, both because disease cleared the 
way for colonization and because disease was a constant threat to colonists living in 
America. While the colonists brought many new diseases to the New World, to the great 
detriment of North America’s original inhabitants, the colonists also faced a handful of 
new diseases that they encountered as they entered North America. Though individuals 
infected with diseases can and often do develop some degree of immunity, this process 
simply does not work fast or effectively enough to spare a society form the worst effects 
of disease. It was therefore necessary to rely on medicine and science to create effective 
ways of combating infection.
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2THE GRINNING DEATH
The History of Lockjaw (300 BCE–1924)

This Chapter Discusses the Following Source Documents:
Hippocrates, Aphorisms, 380 BCE

Aretaeus of Cappadocia, Causes and Symptoms of Acute Disease, C 130–150 CE

Introduction
Tetanus, or “lockjaw,” is an ancient disease caused by a toxin released by a bacterium 
that can infect wounds. Known to have infected both humans and other animals since 
before recorded history, tetanus was and remains a deadly disease that affects humans 
around the world. In the modern age, tetanus is uncommon thanks to vaccination, but 
vaccination skepticism means that the disease remains active in the United States and 
in many other countries. Nearly all existing cases of tetanus occur in people who avoided 
or refused recommended vaccinations, or who failed to obtain 10-year booster shots for 
the disease. Though tetanus is a rare disease in the present, tetanus infection played a 
major role in shaping American history. 

Topics Covered in this Chapter Include:
• Vaccination debate
• Revolutionary era
• Ancient diseases
• Livestock diseases
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Tetanus, or “lockjaw,” is a terrible disease that has been responsible for the deaths of 
millions of humans since before recorded history. It is unknown where the disease 
came from or on what continent that bacterium responsible for tetanus fi rst evolved, 

but it has spread with humanity across the globe. Tetanus is one of many infections that 
occur after a person has been injured, when bacteria infect an open wound. It is therefore a 
secondary medical threat that can accompany other forms of injury. Disinfection of wounds 
was the only real tool that medical practitioners had to prevent tetanus until the develop-
ment of a vaccine in the early 1900s. Anti-bacterial treatments are likewise available to 
reduce the severity and intensity of tetanus infection. Before these treatment options were 
available, more than 80 percent of those who contracted the disease died. Still, even with a 
vaccine that makes tetanus infection virtually impossible for those properly vaccinated, the 
disease can prove disastrous. In North America, it is estimated that 10 percent of tetanus 
infections still result in death, even with the advances of modern medicine. Because of its 
high mortality rate and famously gruesome presentation, tetanus infection shaped many 
aspects of the modern world.

An Ancient Disease
In the Aphorisms of Greek proto-physician Hippocrates, the famed philosopher wrote:

ALPHORISMS
by Hippocrates, 380 bce

Source Document Excerpt

“The master of a large ship mashed the index fi nger 
of his right hand with the anchor. Seven days later 
a somewhat foul discharge appeared; then trouble 
with his tongue—he complained he could not speak 
properly.” At this point lockjaw was diagnosed: 

“His jaws became pressed together, his teeth were 
locked, then symptoms appeared in his neck; on 
the third day opisthotonos [spasms] appeared with 
sweating. Six days after the diagnosis was made he 
died.”1

This quote from Hippocrates was recorded sometime around 380 BCE and, by this time, 
tetanus was already extremely well known in Western civilization. Another of the most fa-
mous Greek physicians, Aretaeus of Cappadocia, who is believed to have lived around 
130–150 CE, also described tetanus in his writings:
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CAUSES AND SYMPTOMS OF ACUTE DISEASE
by Aretaeus, the Cappadocian

C 130–150 ce
Source Document Excerpt

Book 1. Chapter 6. On TETANUS.
TETANUS, in all its varieties, is a spasm of an 
exceedingly painful nature, very swift to prove 
fatal, but neither easy to be removed. They are 
affections of the muscles and tendons about the 
jaws; but the illness is communicated to the whole 
frame, for all parts are affected sympathetically 
with the primary organs. There are three forms 
of the convulsion, namely, in a straight line, 
backwards, and forwards. Tetanus is in a direct 
line, when the person labouring under the 
distention is stretched out straight and infl exible. 
The contractions forwards and backwards have 
their appellation from the tension and the place; 
for that backwards we call Opisthotonos; and 
that variety we call Emprosthotonos in which the 
patient is bent forwards by the anterior nerves. For 
the Greek word τόνος is applied both to a nerve, 
and to signify tension.

The causes of these complaints are many; for 
some are apt to supervene on the wound of a 
membrane, or of muscles, or of punctured nerves, 
when, for the most part, the patients die; for, “spasm 
from a wound is fatal.” And women also suffer 
from this spasm after abortion; and, in this case, 
they seldom recover. Others are attacked with the 
spasm owing to a severe blow in the neck. Severe 
cold also sometimes proves a cause; for this reason, 
winter of all the seasons most especially engenders 
these affections; next to it, spring and autumn, 
but least of all summer, unless when preceded 
by a wound, or when any strange diseases prevail 
epidemically. Women are more disposed to tetanus 
than men, because they are of a cold temperament; 
but they more readily recover, because they are 

of a humid. With respect to the different ages, 
children are frequently affected, but do not often 
die, because the affection is familiar and akin to 
them; striplings are less liable to suffer, but more 
readily die; adults least of all, whereas old men are 
most subject to the disease, and most apt to die; 
the cause of this is the frigidity and dryness of old 
age, and the nature of the death. But if the cold be 
along with humidity, these spasmodic diseases are 
more innocent, and attended with less danger.

In all these varieties, then, to speak generally, 
there is a pain and tension of the tendons and 
spine, and of the muscles connected with the 
jaws and cheek; for they fasten the lower jaw to 
the upper, so that it could not easily be separated 
even with levers or a wedge. But if one, by forcibly 
separating the teeth, pour in some liquid, the 
patients do not drink it but squirt it out, or retain it 
in the mouth, or it regurgitates by the nostrils; for 
the isthmus faucium is strongly compressed, and 
the tonsils being hard and tense, do not coalesce 
so as to propel that which is swallowed. The face 
is ruddy, and of mixed colours, the eyes almost 
immoveable, or are rolled about with diffi culty; 
strong feeling of suffocation; respiration bad, 
distension of the arms and legs; subsultus of the 
muscles; the countenance variously distorted; the 
cheeks and lips tremulous; the jaw quivering, and 
the teeth rattling, and in certain rare cases even 
the ears are thus affected. I myself have beheld 
this and wondered! The urine is retained, so as 
to induce strong dysuria, or passes spontaneously 
from contraction of the bladder. These symptoms 
occur in each variety of the spasms.
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Causes and Symptoms of Acute Diseases
continued

But there are peculiarities in each; in Tetanus 
there is tension in a straight line of the whole body, 
which is unbent and infl exible; the legs and arms 
are straight.

Opisthotonos bends the patient backward, like 
a bow, so that the refl ected head is lodged between 
the shoulder-blades; the throat protrudes; the jaw 
sometimes gapes, but in some rare cases it is fi xed 
in the upper one; respiration stertorous; the belly 
and chest prominent, and in these there is usually 
incontinence of urine; the abdomen stretched, and 
resonant if tapped; the arms strongly bent back in 
a state of extension; the legs and thighs are bent 
together, for the legs are bent in the opposite 
direction to the hams.

But if they are bent forwards, they are protuberant 
at the back, the loins being extruded in a line with 
the back, the whole of the spine being straight; the 
vertex prone, the head inclining towards the chest; 
the lower jaw fi xed upon the breast bone; the hands 
clasped together, the lower extremities extended; 
pains intense; the voice altogether dolorous; they 
groan, making deep moaning. Should the mischief 
then seize the chest and the respiratory organs, it 
readily frees the patient from life; a blessing this, 
to himself, as being a deliverance from pains, 

distortion, and deformity; and a contingency less 
than usual to be lamented by the spectators, were 
he a son or a father. But should the powers of life 
still stand out, the respiration, although bad, being 
still prolonged, the patient is not only bent up into 
an arch but rolled together like a ball, so that the 
head rests upon the knees, while the legs and back 
are bent forwards, so as to convey the impression 
of the articulation of the knee being dislocated 
backwards.

An inhuman calamity! an unseemly sight! a 
spectacle painful even to the beholder! an incurable 
malady! owing to the distortion, not to be recognised 
by the dearest friends; and hence the prayer of 
the spectators, which formerly would have been 
reckoned not pious, now becomes good, that the 
patient may depart from life, as being a deliverance 
from the pains and unseemly evils attendant on 
it. But neither can the physician, though present 
and looking on, furnish any assistance, as regards 
life, relief from pain or from deformity. For if he 
should wish to straighten the limbs, he can only 
do so by cutting and breaking those of a living 
man. With them, then, who are overpowered by 
the disease, he can merely sympathise. This is the 
great misfortune of the physician.2

For Aretaeus and Hippocrates, there was nothing that could be done about tetanus. Once 
contracted, the disease meant a horrifyingly protracted and painful death for the sufferer. 
Tetanus existed long before the Greek proto-physicians wrote about it; there are records 
indicating that tetanus was known to the ancient Egyptians as well, who wrote about the 
disease as early as 3000 BCE. The disease wasn’t present in the United States until brought 
to American shores by European colonists, and then it spread, infecting indigenous popula-
tions and colonists alike. 
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Because the disease infects wounds, the spread of tetanus was linked to violence and di-
saster. Tetanus spikes when there are natural disasters, or in the wake of war. The American 
Revolution, the Civil War, and the First World War also saw spikes in tetanus infection. It is, 
in short, one of the most deadly and dreaded complications that can accompany injury and, 
for most of history, it was almost a guaranteed death sentence.

Specter of the Soil
The ancient physicians who documented tetanus had no idea what caused the disease. 
After the discovery of the microbial world, it became possible to link diseases to bacterial or 
microbial factors. Tetanus, it turned out, was the product of a bacterium known as Clostrid-
ium tetani, a hardy little bacterium that lives in moist soil and leaf litter.

For many years, it was assumed that the tetanus infection was caused by rust, the fl aky 
coating of iron oxide that forms on decomposing iron or steel exposed to the elements, 

Nineteenth-century painting depicting muscle contraction in a patient with tetanus. By Sir Charles Bell, via Wikimedia.
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