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Invaders within

You’re born pristine and alone, but it doesn’t last. With your first independent breath, your body becomes a cooperative venture with other creatures: a colony, a host. You become infected.

The creatures that invade your body are called microbes. Invisible to the eye, so small they have to be measured in millionths of a meter, these tiny organisms are mostly single-celled bacteria. They arrive via the air you breathe, the water you drink, the surfaces you touch, and the food you eat. They colonize your skin, your hair, your mouth, your eyes, your ears, and your intestines. By the time you’re an adult, you’ll be carrying around about two pounds of these creatures, mostly in your gut. In sheer numbers, they’ll make up 95 percent of all the cells in your body, about ten quadrillion in all.

This is a good thing. These microbes are symbionts. Our survival depends on cooperative coexistence with them. Symbionts exist with us in a mutually beneficial relationship. We give them protection and nourishment. They keep our bodily ecology in balance. Outside, symbionts keep our skin tidy, our eyelashes groomed, our armpits from rotting. Inside, symbionts help digest food, produce essential vitamins, and protect us from disease. We couldn’t stay healthy without them.

Lifestyles of the small and deadly

Many microbes are not symbionts. Some are free-living creatures like us. They putter around the soil, the forest floor, the oceans and streams, our kitchen countertops and toilets. Others inhabit environments too extreme for most other living things: polar wastes, volcanic vents, nuclear reactors, chemical soups. They live, reproduce, and die on their own, doing us no harm.

The majority of microbes, however, are neither helpful nor benign, neither symbiotic nor free-living. They are parasites. They live in us or on us at our expense. The original parasites were people and the term wasn’t an insult. In ancient Greece, parasites were religious workers who served at temple feasts (parasite means “beside food”). Over the centuries, however, the term changed to describe a professional dinner guest who flattered or amused the host. Eventually parasite came to mean any creature who takes without giving. In the case of microbial parasites, we are the feasts. Sometimes they only steal a little of our food or energy. Sometimes they alter our lifestyle to ensure their survival. Sometimes they make us get sick or die. Microbial parasites include both bacteria and more complex one-celled creatures called protozoans, plus multicelled worms and flukes. They also include viruses, vanishingly small creatures that are neither living nor dead. Viruses invade our bodies and replicate, using our cells as fuel and housing.

All these parasitic microbes are the unseen part of a much larger visible parasitic world that includes mosquitoes, ticks, leeches, and many kinds of worms. Parasitism, it turns out, is an astonishingly popular lifestyle. There are four times as many kinds of parasites on earth as free-livers. Most free-living organisms host several parasites. Many parasites host other parasites. And some of those parasites have parasites of their own. They divide and subdivide the delectable, concentrated food supply of their hosts into precisely defined real estate and fiercely defended turf.

Sick society

Microbial parasites can change not just individuals but entire societies. If enough people live closely together and other conditions are right, an infectious microbe—a pathogen—can spread widely through a population. These are called epidemics and are as old as civilization. One famous Chinese catalog of epidemics lists some 304, starting in 243 B.C. and ending in A.D. 1911. Some epidemics race through populations like summer brush fires, consuming all they touch in a few months, then burning themselves out and disappearing until another season. Others move like glaciers, carving their way through a population over decades. If the disease is particularly successful, becoming continental or global in scope, it’s called a pandemic. If the pathogen settles in and becomes a permanent feature of a region, it is known as endemic.

But whether fast or slow, epidemic, pandemic, or endemic, these infectious diseases can force enormous, sometimes cataclysmic changes on societies. They can reshuffle power, serve the greater good, or solidify the status of the ruling class. They can determine not just who lives and who dies, but who wins and who loses, who gets wealthy and who stays poor, which ideas become popular and which ones wither away. Without epidemics, ours would be a very different world indeed.

Outbreak is the story of epidemics that have transformed human society. Of the thousands of epidemics that have occurred across human history, this book focuses on six of the most extraordinary: bubonic plague, smallpox, tuberculosis, cholera, yellow fever, and influenza. (Other epidemics, like AIDS, are supporting cast members.) Each chapter describes the origin of the pathogen, its spread, its treatment and cures, and its most influential outbreak. Many of these pathogens have been some of the most feared killers on the planet. Some still are. All have been crucial in changing the way we think and act.

The truth is tiny

Looking at how diseases have changed society tells us a lot about how science has evolved, too. Humanity’s understanding of the role of microbes in the spread of illness has been a slow, halting, convoluted journey of discovery. Along the way we’ve taken many wrong turns, traveled up many box canyons, been led down many blind alleys.

It took thousands of men and women working over many centuries to uncover the simple truths about infection we take for granted today. Of the many important names in the history of epidemics, a few stand out. First in line is an Italian physician, Girolamo Fracastoro, who in the early 1500s guessed that tiny, unseen seminaria contagium (seeds of contagion) might spread disease. More famous is the Dutch cloth merchant and amateur lens grinder Antoni van Leeuwenhoek. In 1674, with his own homemade microscope, he became the first person to see and describe microbes, the first person to truly comprehend the existence of this previously invisible world. He called these new creatures animalcules. But he did not link them to disease.
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Antoni van Leeuwenhoek was the first person to see and describe bacteria.

Two centuries after Leeuwenhoek, people still didn’t think microbes caused sickness. They knew microbes existed. They knew they were present on wounds and other injury sites. But microbes were perceived as a by-product of illness. By 1865, French chemist Louis Pasteur had made the critical breakthrough: he proved that microbes actually cause infection. He called them germs. Pasteur’s “germ theory of disease” opened the doors to understanding how illnesses are contracted and spread. His method of killing pathogens with heat—pasteurization—is still used to make many foods safe to consume. By 1884, Pasteur’s German rival, Robert Koch, had developed a method for testing the microbe-disease connection. His Koch Postulates are still the gold standard for determining whether a microbe causes illness.

Over the decades that followed, the competition between Koch, Pasteur, their students, and their rivals unraveled the mysteries of one infectious disease after another. The thresholds these explorers crossed made it possible for their successors to produce today’s medical miracles: antibiotics and vaccines, organ transplants and gene therapy, low infant mortality and high population growth. Slowly, scientist by scientist, revelation by revelation, the veil was lifted and our perception of pathogens changed. Looking for the invisible hand guiding our destiny? You can track it in the economy, find it in holy scripture, or sense it in the grand sweep of the stars. But there’s another truth, a different truth, a smaller truth. It’s closer than you think. Just look in a microscope.
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