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      “GERMS” OF TRUTH

      
         	If antibiotics can’t kill the cold and flu virus, why are they often prescribed? (See page 28.)

      
         	How long can mayonnaise linger in the refrigerator? (See page 122.)

      
         	Which room in your home harbors the most germs? (See page 108.)

      
         	When should children get vaccinated for rubella? (See page 210.)

      
         	Most colds arrive in winter. Right? (See page 76.)

      
         	How hot should your food be served? (See page 137.)
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      “A practical guide to mankind’s microscopic nemesis— the germ. Crammed full of authoritative answers to common questions,
         this book is a must-read for understanding everything from the difference between good and bad germs to the true meaning of
         ‘organic’ to the unseen terrors of biological warfare.”
      

      —Charlotte Bell, M.D., associate professor,
Yale University School of Medicine

      “To read this book is to obtain a license to thrive in a world strikingly dominated by bacteria, viruses, and other unseen
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      To Mary Ellen, who is good for my heart

   
      Author’s Note

      The program described in this book is not intended to be a substitute for medical care and advice. You are advised to consult
         your health-care professional with regard to matters relating to your health, including matters that may require diagnosis
         or medical attention. In particular, if you are pregnant or have any other special condition requiring medical attention,
         you should consult regularly with your physician.
      

      The information provided in this book is based on sources that the author believes to be reliable. All such information is
         current as of August 2000.
      

   
      Contents

      “GERMS” OF TRUTH

      Copyright

      Author’s Note

      Introduction

      Chapter One: Microorganisms- The Large World of Small Life

      Chapter Two: Bacteria—They’re Everywhere! They’re Everywhere!

      Chapter Three: Viruses-The Ultimate Internal Alien

      Chapter Four: Algae, Fungi, and Protozoa-Get to Know Them

      Chapter Five: Antibiotic, Antiviral, and Antifungal Agents-Sometimes We Can’t Do It on Our Own

      Chapter Six: Our Body—A Microorganism’s Motel 6

      Chapter Seven: Colds and Flu-You Can Run but You Can’t Hide

      Chapter Eight: Water, Water Everywhere-Be Careful What You Drink

      Chapter Nine: If You Can’t Stand the Germs, Stay Out of the Kitchen

      Chapter Ten: Cleaning Up Germs in the Bathroom

      Chapter Eleven: Where Germs Make Themselves Home in Your Home

      Chapter Twelve: With Friends Like These—Pets and Other Creatures

      Chapter Thirteen: Dining Out with Uninvited Guests

      Chapter Fourteen: Day Care—A Germ’s Playground

      Chapter Fifteen: How Healthy Is Your Health-Care Facility?

      Chapter Sixteen: The Wide World of Germs—Travel and Vacations

      Chapter Seventeen: Bioterrorism-When Good Germs Go Bad

      Chapter Eighteen: Making Peace with the Germs Among Us

      Special Thanks

      Glossary

      Resources

      
   
      Introduction

      
         Have you ever found yourself in a crowded elevator and wished you were covered in plastic? Or, better yet, that others were?
         When you’re waiting for your groceries to be checked out and the person in front of you sneezes, have you been tempted to
         drop to the floor and yell, “Incoming!” After a handshake-filled cocktail party, have you ever wondered how long your antibacterial
         soap lasts? If so, you are like many other folks these days who are concerned about GERMS!While the fears may be obvious, the facts are not.
      

      What is a germ, anyway? Is it a bacterium, a virus, a fungus, or perhaps all three? And which one caused that nasty flu you
         had last winter? And where did you “catch” it? Was the germ passed on through the simple act of shaking someone’s hand? Did
         it ride along in your pocket, cling to your clothing, stick to your shoes, even withstand a wash? Or did you pick it up making
         dinner in the kitchen or from the sofa while watching TV? Or was your illness due to the combined effects of numerous germs,
         in all areas of your life?
      

      These important questions and others are a natural reaction to the risks we face from organisms that can cause illness, infection,
         disease, and sometimes death. No one can be immune to every disease; therefore we all have to learn to live with such microbial
         tormentors and invaders.
      

      
         The marketplace has responded to our fear of germs with every sort of weaponry to fight them in our homes and on our bodies.
         There are bathroom foams laced with germ-killing substances, baby rattles impregnated with antibacterial agents, chemical-laden
         sponges to rid surfaces of the majority of tiny life—you name it, it is out there. Tightly sealed, gleamingly presented, and
         abundantly advertised, these germ-fighting weapons line the shelves, calming us with their perceived power over the tiny critters
         with big Latin names. We apparently have a war on our hands, and manufacturers promise that we are equipped with the weapons
         we need to win. What we may not really understand is why we are in this war in the first place or what the enemies are. Therefore,
         this book is designed to be a source of common-sense information about both good and bad germs and their impact on all facets
         of our daily lives.
      

      No amount of information will ever allow us to feel completely comfortable with germs. However, the good news is that only
         a percentage of these germs is truly harmful and the rest, believe it or not, are actually helpful. While we do not wish to
         become complacent about the real dangers and risks of infectious disease, we do not want to spend every waking moment paranoid
         about catching the latest cold that’s going around. The intent of this book is to provide a common-sense guide about how to
         live with the germs all around us. In order to develop this “sense” we need to understand what a germ truly is and where it
         lurks in our lives. The ensuing chapters will describe certain germs specifically, and will address our interactions with
         them relative to where 
         we spend our time: with ourselves by living in our skin, in our home and living spaces, in our community, and in our travels.
      

      The term germ comes from a derivation of the Latin word for sprout and is used collectively to describe all manner of microorganisms. In the first few chapters we will discuss bacteria, viruses,
         and fungi in substantially more detail. Don’t worry, you won’t be asked to wade through the complete, unabridged dictionary
         of all the billions of microorganisms on the face of the planet. Instead we will simply take a look at the more common features
         associated with bacteria and viruses, with descriptions of a few fungi and maybe even a protozoan or two thrown in for good
         measure. But if you are dying to know about the bacteria in your cheese or the mold in your shower, skip ahead to the pertinent
         chapters.
      

      A Brief History of Germs

      While technology and research have made it obvious that infectious diseases are caused by microorganisms, this was not the
         case as recently as the 1860s. Even before true causes of disease were known, there was enough fear and recognition of such
         symptoms that prudent steps were taken by various populations to prevent the spread of whatever plague was upon them. As far
         back as the pharaohs of Egypt, we have seen evidence from carvings and paintings that “polio” was as deadly 4,000 years ago
         as it can be in some parts of the world today. We know from other writings and descriptions that leprosy clearly existed then,
         as it does now. 
         The ancient writings of Thucydides, a historian who lived in Greece around 430 B.C., describe what appears to be a plague
         epidemic within the city. Thucydides even related in some detail how people who were survivors of similar epidemics were specifically
         selected to care for the sick and dying, since the survivors appeared to be unharmed by the disease the second time around.
         As far back as the 1400s, the Chinese had already developed a method to immunize (the word comes from the Latin immunis, meaning “exempt”) individuals to prevent the disease we now know as smallpox. Later, because of the exchange of information
         that occurred along trade routes to China from Turkey, the Turks used this same form of immunization to protect folks from
         the ravages of this disease. So, while many cultures throughout history may not have known the exact cause of various diseases,
         there is historical evidence to show that there was great effort to fight them.
      

      Before the invention of the microscope, the general belief was that if you could not see it, it did not exist. Nobody really
         understood how sickness could begin and spread among people; even though plagues of different sorts frequently led to many
         deaths among local populations. Although the Italian physician Girolamo Fracastoro suggested sometime around 1546 that some
         diseases were caused by invisible organisms, most people related the terrible afflictions to supernatural elements such as
         witches, the devil, and evil spirits. The “Black Death” that ravaged Europe in the Middle Ages is estimated to have killed
         more than 25 percent of the population of Europe at the time. Attributed to evil spirits, no one knew that fleas infected
         with a microorganism known as Yersiniapestis were spreading the Death, or bubonic plague as it is now officially known. For more than 1,500 years the plague spread unabated,
         even after the cause had been determined. As recently as the beginning of the twentieth century, almost 10 million people
         died of the plague over about a twenty-year period in India.
      

      Hardly anyone before the nineteenth century, including scientists, had any inkling that there might be life-forms smaller
         than the eye could see, let alone cause such human suffering. Many believed that under the proper conditions life could spring
         into existence spontaneously in response to some mysterious “life force.” Almost everyone talked knowledgeably about this
         “life force”; however, if one looks for a detailed description of this phenomenon, there are few available.
      

      Until Antoni van Leeuwenhoek’s research in the 1670s, no one had seen microorganisms as tiny as a bacterium, much less described
         them. Leeuwenhoek observed with his own version of a microscope (Galileo was likely the first microscope maker) little critters
         he named “animalcules.” From his detailed descriptions of his find, he had clearly seen bacteria. Even as the years passed
         with accumulated evidence that life too small to see with the naked eye existed, the belief in spontaneous generation persisted,
         and was considered to be the cause of disease.
      

      In 1861 Louis Pasteur, through a series of wonderfully designed yet simple experiments, finally convinced the majority of
         science types that the “life force” theory not only had some holes in it, but was empty to begin with. He proved in a simple
         experiment that microorganisms did not arise spontaneously “out of thin air” from mysterious 
         forces but instead were already present in the air, on surfaces, and in the water.
      

      Pasteur’s procedure involved small hand-blown glass flasks designed with a long, open-ended swan-shaped neck. Because of the
         ingenious design, unless a person purposefully blew hard into the neck’s open end, matter could not easily enter the flask
         contents. Instead, these particles, which included many microorganisms, settled harmlessly into the bend. Thus, the flask
         existed without any kind of physical barrier between the environment and the flask’s contents, while still allowing the contents
         to be exposed directly to the “force” thought responsible for the generation of life.
      

      Since scientists knew that heat from a fire could kill living creatures, Pasteur reasoned that if he used heat to kill any
         microorganisms already present in the flask and broth, the broth should remain clear even though directly exposed to the life
         force. Consequently, Pasteur flamed the neck of each flask, poured a nutrient-rich broth into the flasks, and brought the
         broth to a boil, letting it boil for a time. Then Pasteur simply left the flasks exposed to the air in a room. Days, weeks,
         and months passed, yet not one bit of evidence of “life” appeared inside any of the flasks and the broth remained absolutely
         clear.
      

      Pasteur then selected some of the flasks at random and tilted the liquid into the bend of the neck—where he hoped the dust
         and germs were trapped—and allowed the liquid to flow back into the container. Within a few hours the broth inside the flasks
         turned cloudy and gradually became filled with material, evidence that something was alive and growing inside. 
         Later experiments showed the solid matter consisted of bacteria. This information not only rid the world of the life-force
         theory, but it also established a methodology of heat treatment to render liquids free of live microorganisms and for rendering
         foods sterile.
      

      Around this same time, an association between such microscopic life and disease also began to rise. That a fungus could cause
         a disease in plants was fairly well established by 1845. Such a microorganism proved to be the cause of the Great Potato Blight
         of Ireland. A physician named Joseph Lister also established a link between microorganisms and disease when, in 1867, he published
         a simple but highly effective method to prevent infection, or sepsis, in hospitals. At that time physicians did any number
         of procedures and, consequently, might go directly from performing a surgical procedure to assisting a mother in childbirth.
         These events would normally occur without hand-washing or a change of clothing between patient contacts. Lister, a well-read
         person, believed that he could have something unseen on his person that could cause disease in his patients. He found that
         if he used phenol (carbolic acid) to cleanse his hands between examinations or procedures and to soak his surgical instruments
         before use, he could prevent sepsis in his patients. This one simple procedure saved countless lives in Lister’s day, and
         it was the basis for the procedures required for maintaining safe conditions in hospitals today.
      

      About ten years after Lister published his work, Robert Koch, a contemporary of Pasteur, established that the disease known
         as anthrax was caused by a bacterium (Bacillus anthracis). In order to establish the connection, 
         Koch created a procedure to follow when one attempts to associate a given disease with a suspected culprit; which in 1884
         became collectively known as Koch’s Postulates. These rules require that a microorganism can be isolated from a diseased individual,
         that pure cultures of this organism can be established, and that a susceptible experimental host, when inoculated with this
         microorganism, gets the same disease as the original individual. The rules do not stop here. The same organism must again
         be isolated, but this time from the experimental host, and again given to an additional experimental, susceptible host. The
         second experimental individual must also get the same disease as the originally ill individual. If all of these conditions
         are met, the microorganism will be identified as the causative agent of the disease.
      

      While for obvious ethical reasons healthy humans are not used today as experimental susceptible hosts, the history of microbiology
         and medicine includes many examples of brave individuals who risked their own health as volunteers or as scientists to apply
         Koch’s Postulates. A recent groundbreaking example of such a person is Dr. Barry Marshall, whose inoculation of himself with
         the bacterium Helicobacter pylori established the first step in identifying this bacterium as the causative agent of gastric ulcer disease in humans.
      

      As time passed, more and more information about the association between illnesses and microorganisms became common knowledge.
         Consequently, instead of a comfortable awareness of the many good things about bacteria, such as their use in the digestive
         process of the large intestine, most people became fearful of these organisms. Then, when viruses entered the picture in 
         the early 1900s through their scientific identification as the causative agent of a kind of cancer in chickens (by American
         pathologist Francis Rous) and the easily identifiable affliction poliomyelitis (through the work of Karl Landsteiner), originally
         known as infantile paralysis, there was yet another group of much smaller enemies to worry about.
      

      Fifty or so years ago, the biggest concern of a parent was probably the danger that his or her child might face from some
         infectious disease. People were careful to look for any signs of “pneumonia” in their infants or toddlers. Rural kids were
         sternly warned by their moms, “Don’t step on any rusty nails or you might get blood poisoning.” Anyone who complained of a
         sore throat was questioned incessantly and carefully examined for “strep.” The presence of scarlet fever brought anxiety running
         instead of Rhett Butler. And as recently as forty years ago there was probably not a parent in the United States who did not
         fear that his or her child might “catch polio” while swimming during the summer. As a consequence, there were far fewer fun-filled
         gatherings of crowds of youngsters yelling and splashing in pools on their vacations. These fears were well founded, but there
         was also general acceptance in those years that risks of infection from germs were always present. One simply hoped for the
         best and avoided obvious dangers.
      

      The anxiety of childhood infection began to shift somewhat with the appearance of penicillin, the “wonder drug” of the twentieth
         century. Beginning with the widespread availability of this antibiotic during the 1940s, great strides continued to be made
         by the scientific and medical communities in regard to the fight 
         against infectious agents. Use of different and improved antibiotics and the development of vaccines began to make a dent
         in people’s fears. The concerns about polio, “lockjaw” whooping cough, and the like began to fade somewhat as these apparent
         victories over the scourges of humankind began to mount. So why worry any longer about pneumonia, or “strep” or tetanus, or
         pretty much any kind of bacterial infection? We could easily cure it with the proper antibiotic. Why worry about some virus
         thing? All one needs to do to cure oneself is swallow a few pills a couple of times a week.
      

      Now, however, with the appearance of things like HIV, the West Nile virus, and E. coli, fear is on the rise again. Outbreaks of terrible viral diseases, such as those caused by the Ebola virus family, the increase in resistance to antibiotics by various harmful bacteria (i.e., supergerms), and the suspected
         use of germ warfare during the Gulf War have heightened awareness. Worstcase-scenario thrillers and medical mumbo-jumbo movies
         have just made the panic worse. Therefore, it is very hard not to be hypervigilant about the situation.
      

      How and whom do we fight? There are no simple solutions, nor is there one easy procedure that will always kill the bad germs
         and save the good germs—at least not yet. What, then, are we to do? Perhaps the best plan is to identify our real enemies,
         determine our day-to-day risk of an encounter with these thugs, and just see what we can do to increase the numbers of the
         good guys. All in all, perhaps we can find a way to live with the germs around us.
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