Microbes: the good, the bad and the beautiful 

(Modified from text found at http://www.microbe.org/index.html)

I. Introduction.  Welcome to the world of microbes.  For many this will be your first glimpse into the fascinating diversity of unseen life that abounds on our planet.  What you may not realize yet is that microbes rule our world!  They make all of the bio-geochemical processes work (nitrogen fixation decomposition, photosynthesis), they produce most of the oxygen we breathe, and they inhabit every environment our planet has to offer.  Their actions not only make our lives possible but more enjoyable as well.  Many of the foods and drinks we consume are made tastier by microbes.  Fine wines don’t come just from grapes!  So, microbes are major players on this planet but haven’t received the attention they deserve.  My goal today is to help to remedy this situation.

II. Microbes defined.  Microbe is a term for tiny creatures that individually are too small to be seen with the unaided eye.  The term applied to prokaryotes (Bacteria and Archaea), fungi and protists. You've probably heard of bacteria and fungi before. Archaea are bacteria-like creatures that have traits not found in any true bacteria. Protists include primitive algae, amoebas, slime molds and protozoa. We can also include viruses as a major type of microbe, though there is a debate as to whether viruses can be considered living creatures or not. To understand what a microbe is, we have to use tools such as high-power microscopes. Let's zoom in on some microbes and see what a few of these strange creatures look like.

a. Bacteria consist of only a single cell, but don't let their small size and seeming simplicity fool you. They're an amazingly complex and fascinating group of creatures. Bacteria have been found that can live in temperatures above the boiling point and in cold that would freeze your blood. They "eat" everything from sugar and starch to sunlight, sulfur and iron. There's even a species of bacteria—Deinococcus radiodurans—that can withstand blasts of radiation 1,000 times greater than would kill a human being. Bacteria are among the earliest forms of life that appeared on Earth billions of years ago. Scientists think that they helped shape and change the young planet's environment, eventually creating atmospheric oxygen that enabled other, more complex life forms to develop. Many believe that more complex cells developed as once free-living bacteria took up residence in other cells, eventually becoming the organelles in modern complex cells. The mitochondria that make energy for your body cells are one example of such an organelle.  The bacterial photo gallery includes Escherichia coli (lab rat of the microbial world, found in our large intestines helping us digest food and producing vitamin K which is essential for blood clotting), Staphylococcus aureu (lives on skin and nose and can get into the skin to cause boils or more severe illness such as blood infections or pneumonia.  Over 90% of the strains of Staph are now resistant to most or all existing antibiotics), Streptococcus (also live on your skin and mucous membranes.  Strep is responsible for strep throat and for certain skin diseases like impetigo) and Cyanobacteria (found in water and produces oxygen, they are the progenitors of algae and plants. The chloroplasts with which plants convert sunlight into energy derived from cyanobacteria that took up residence in eukaryotic cells millions of years ago.)
b. Archaea very much resemble bacteria, so much so that they were once thought to be a weird group of bacteria. However, by studying archaeal cells on a molecular level, scientists have now come to think that these "weird bacteria" actually are a separate category of life altogether. In fact, in some ways, Archaea are more like you than they are like bacteria! Many Achaeans thrive in conditions that would kill other creatures: boiling water, super-salty pools, sulfur-spewing volcanic vents, acidic water and deep in Antarctic ice. These types of Archaea are often labeled "extremophiles," meaning creatures that love extreme conditions. Achaeans have been found that can live in temperatures above 212°F (100°C). In contrast, no known eukaryotes can survive over 140°F (60°C). Other Achaeans have been found in an Antarctic lake with a surface that is permanently frozen. How do these extremophiles do it? They make a variety of protective molecules and enzymes. For example, some Achaeans live in highly acidic environments. If the acid got into the archaeal cells, it would destroy their DNA, so they have to keep it out. But the defensive molecules on their cellular surfaces do come into contact with the acid and are uniquely designed not to break apart in it. Achaeans that live in very salty water are able to keep all the fluid from dissolving out of their cells by producing or pulling in from the outside solutes such as potassium chloride that balance the inside of the cells with the salty water outside. Other enzymes allow other Achaeans to tolerate extreme hot or cold. Not all the Archaea are extremophiles. Many live in more ordinary temperatures and conditions. For example, scientists can find Achaeans alongside bacteria and algae floating about in the open ocean. Some Achaeans even live in your guts.  Archaea photo gallery includes: Methanococcus jannaschii (extremophile that produces methane), Sulfolobus solfataricus (one of the first extremely thermophilic archaea to be discovered, grows in terrestrial volcanic hot springs at 80C (176F) and at low pH (3) and is the prototype thermoacidophile (loving heat and acid), Mucor circinelloides (found in soil and plants and converts fatty acids into natural flavoring compounds during food production).
c. Protists include many widely ranging microbes, including slime molds, protozoa and primitive algae. They are all eukaryotic creatures, meaning their DNA is enclosed in a nucleus inside the cell (unlike bacteria, which are prokaryotic and have no nucleus to enclose their DNA). The word protozoa means "little animal." They are so named because many species behave like tiny animals—specifically, they hunt and gather other microbes as food. Protozoa mainly feed on bacteria, but they also eat other protozoa, bits of stuff that has come off of other living things—what's generally called organic matter—and sometimes fungi. Slime molds have traits like both fungi and animals. They have very complex life cycles involving multiple forms and stages. During good times, they live as independent, amoeba-like cells, dining on fungi and bacteria. But if conditions become uncomfortable—not enough food available, the temperature isn't right, etc.—individual cells begin gathering together to form a single structure. Protist Photo Gallery includes Pfiesteria (belongs to a type of algae called the dinoflagellates, which produce toxic substances that stun passing fish and cause bleeding sores and then feed on the fish blood and fluids. This microbe has at least 24 different forms it cycles through during its life), Actinophrys (engulfs its prey like an amoeba), Slime mold (stalk and spore cap), Paramecium (looks hairy because it's covered by long, thin projections called cilia which beat in a regular, continuous pattern, moving the paramecium through its freshwater home and sweeping food into the mouth-like opening you can see on its side).

d. When you hear the word fungus, you probably think of mushrooms. Did you know bread mold is a kind of fungus, too? And that the itchy burning of athlete's foot is, yes, caused by another fungus? Did you know that when you take penicillin, you're taking a medicine made by a fungus? Fungi come in a variety of shapes and sizes and different types. They can range from individual cells to enormous chains of cells that can stretch for miles. Some fungi are quite useful to us. We've tapped several kinds to make antibiotics to fight bacterial infections. These antibiotics are based on natural compounds the fungi produce to compete against bacteria for nutrients and space. We use Saccharomyces cerevisiae, aka baker's yeast, to make bread rise and to brew beer. Fungi break down dead plants and animals and keep the world tidier. We're exploring ways to use natural fungal enemies of insect pests to get rid of these bugs. There are some nasty fungi that cause diseases in plants, animals and people. One of the most famous is Phytophthora infestans, which caused the Great Potato Famine in Ireland in the mid-1800s that resulted in a million deaths. Fungi ruin about a quarter to half of harvested fruits and vegetables annually.  The fungal photo gallery includes: fungal hyphae (thread-like, strands of cells called hyphae give mold colonies their fuzzy appearance. They also form the fleshy body, or mushroom, that some species grow.), fungal spores (Fungi are basically static. But they can spread either by forming reproductive spores that are carried on wind and rain), Saccharomyces cerevisiae (baker's yeast, to make bread rise and to brew beer).

e. Viruses are strange things that straddle the fence between living and non-living. On the one hand, if they're floating around in the air or sitting on a doorknob, they're inert. They're about as alive as a rock. But if they come into contact with a suitable plant, animal or bacterial cell, they spring into action. They infect and take over the cell like pirates hijacking a ship. Viral photo gallery includes: Computer generated cowpea virus (which infects certain bean plants including snap peas, pinto beans, green beans and, of course, cowpeas), Ebola virus, phage T4 viruses, smallpox virus, and bacteriophage phi.

III. Microbes come in different sizes. As you can tell by their name, microbes are so small you almost always need a microscope to see them. But just how tiny can microbes get? Well, the smallest of the small are the viruses. They’re so tiny; we need a special kind of microscope called an electron microscope to see even the largest of them. Viruses come in a range of tiny sizes, but the smallest of all are members of a group called the Parvoviruses. Some of these spherical viruses can be as little as 18 nanometers in diameter. How small is that, you ask? Well, a nanometer (abbreviated nm) is one-billionth (1/1,000,000,000th) of a meter. There are about 25,000,000 nanometers in 1 inch. To give you a comparison, an E. coli bacterium is a giant next to a parvovirus. This capsule-shaped bacterium is about 2,000 nm long and 500 nm wide. A single hair from your head is anywhere from about 17,000 to 180,000 nm in diameter, depending on what kind of hair you have. Even though a hair sounds gargantuan compared to a parvovirus, just try staring down at the tip of one of your hairs—you’ll go cross-eyed trying to focus on its tiny width. So parvoviruses are pretty darn tiny! But are they the tiniest living things? Well, since it’s uncertain whether you can call viruses "living" or not—and at the very least viruses definitely aren’t free-living things since they can’t reproduce on their own—we have to give the crown for smallest known free-living things to a group of bacteria called the Mycoplasmas. Some of the little bacteria in this family measure only about 150 nm wide. Now, notice I said that Mycoplasmas are the smallest "known" free-living things. There may be even tinier bacteria out there. In 1998, a team of Australian scientists announced that they had found incredibly tiny bacteria in ancient sandstone dredged up from an oil drilling site about three miles below the ocean floor off of western Australian through powerful electron microscopes, the things they found look like fuzzy tangles of threads. Individual "threads" measure only 20 to 150 nm in length. At the largest, that would make them the size of the smallest Mycoplasmas. At the tiniest, that makes them no bigger than little viruses.  The largest viruses are a group called the Filoviridae. This family includes the Ebola virus, which you might have heard of. Filoviridae are long, thin viruses that look like bent tubes. They can reach up to 1,000 nanometers or 1/10,000th of a centimeter in length. This makes them actually longer than some of the smaller bacteria. However, these long viruses are only about 80 nanometers in diameter. Filoviridae are big for viruses, but they are mere pipsqueaks next to the largest of the bacteria. The colossus among bacteria is a single-celled giant that lives in the ocean and is named Thiomargarita namibiensis, which means "sulfur pearl of Namibia." It was found in the ocean floor off the coast of Namibia in Africa. T. namibiensis’s ball-shaped cells can grow to almost 1 millimeter or 1/25th of an inch in diameter. That’s about as big as the period at the end of this sentence. Size-wise, the largest T. namibiensis cell is to an ordinary bacterium what a 75-foot (23-meter) blue whale is to a newborn mouse. Wow! T. namibiensis "eats" sulfur and "breathes" nitrate. It stores these molecules in bubble-like compartments in its cell called vacuoles. These vacuoles take up 97 percent of the space inside the cell and give the bacterium a pearly, blue-green color. Basically, these vacuoles act like food storage and scuba gear, enabling the bacterium to survive long periods when sulfur and nitrate are scarce without "starving" or "suffocating." A bacterium that’s big enough to be seen without the aid of a microscope is pretty amazing. But it’s a mere dust speck when it comes to the largest protozoan. The biggest single-celled protozoa are ocean dwelling creatures called foraminifera or forams for short. While many species of foraminifera don’t grow over a single millimeter in diameter, the largest forams can reach sizes of 5 to 6 centimeters (a little over 2 inches) in diameter. (Fossils of ancient forams have reached up to 15 centimeters!) Holy microbe! How can a single cell get that HUGE? It’s thanks in part to shells. Forams build shells called tests that can support the large size that some of these creatures reach. The tests are commonly divided into chambers that are added as the protozoan grows. The foram cell typically occupies all but the one or two most recently added chambers, the last of which opens out to the seawater. In their simplest forms, tests may be little more than hollow balls or open tubes. But some foram tests can take very complex shapes. Depending on the species, foram tests may be made of sand grains, organic compounds, and other particles cemented together, or they may be made of crystalline calcite, the same mineral that sea shells are made of. The chambers in larger foram tests often serve as a home for algae and cyanobacteria as well. The forams "farm" these microbes for the compounds they produce as they turn sunlight into energy. Forams also eat bacteria, diatoms, other protozoa and even small animals such as copepods. In turn, forams are an important food source for snails, sand dollars, fish and other creatures. Forams move about and catch their food using hair like extensions of their cell fluid called reticulopodia that poke out of their tests. These extensions are like the pseudopods, or oozing "false feet" that amoebas form, only they’re much thinner and more numerous. Ok, so 2-inch wide protozoa are definitely huge on the microbial scale, but forams don't hold a candle to the giants among fungi. Some species are single-celled creatures that can’t be seen without a microscope. Yeast is an example. Other species form the multi-celled structures that we know as mushrooms. Obviously, these can be seen perfectly fine without a microscope. So you might be thinking that there are lots of big fungi. True. But there’s one that’s bigger than all the rest, that forms structures that spread for miles and that kills large trees. It’s called Armillaria ostoyae, known more commonly as the honey mushroom. A fungus that can cover an area larger than 1,600 football fields definitely takes the prize for biggest of the big. But for pure grossness, nothing beats the colossus among parasites. You might be wondering how something as huge as this fungus belongs on a web site all about microbes. Aren't microbes supposed to be, well, microscopic? Yes. Fungi straddle the realms of microbiology and macrobiology. Some fungi, such as the yeast used in baking bread and the fungus that causes athlete's foot, are microscopic. Other fungal species can grow into very large, multicellular mats or form the large, visible structures we commonly call mushrooms. Isn't it fascinating to think that this enormous Armillaria, which kills tall trees by infecting their roots, is related to the microscopic mycorrhizae symbiotic fungi that live on the roots of most plants help them absorb nutrients? The bulk of the Armillaria fungus is made up of what's called the mycelium. The mycelium is a tangled mass of long strings of cell-like units joined together. These strings are called hyphae. The cells in fungal hyphae are similar to, but not quite like the cells that make up our bodies. The hyphae cells contain nuclei, like ours. But unlike our cells, the hyphae cells usually are not completely walled off from each other. They may be separated by a cross-walls called septa, but usually the septa have holes in them allowing the cell fluid, or cytoplasm of neighboring cells to mingle. In some fungal species the hyphae contain no septa; they appear as long, continuous cells with multiple nuclei. Most of the visible part of Armillaria is its golden mushrooms. Mushrooms are big masses of hyphae. They are reproductive structures. 

IV. Microbes have been around longer than anything else on earth—longer than dinosaurs, plants or people. Here's the clue to prove it: fossils of single-celled creatures that date back at least 3.5 BILLION years! We humans only came on the scene about 2 million years ago. If you imagine all time since the Earth began as a single day, microbes would have appeared sometime around 5:00 a.m, dinosaurs don't pop up until around 10:00 at night, and we humans don't figure in until just seconds before midnight! Microbes developed when the Earth was still relatively new, a mass of steaming lava, boiling water and a swirl of methane, ammonia and other smelly gases. Out of these basic elements, proteins—the building blocks of life—developed. These proteins came together to form bacteria, the first creatures that could reproduce themselves and contained a genetic blueprint, or DNA. Early cells eventually developed into more complex single-celled creatures, such as the first algae and protozoa. 

V. Microbes live everywhere on the planet. If all the microbes on and in the Earth could be gathered in one place, they would take up more space than all the animals put together! Bacteria live on or in just about every material and environment on Earth from soil to water to air, and from your house to arctic ice to volcanic vents. Each square centimeter of your skin averages about 100,000 bacteria. Your body is home to trillions of microbes. Run your tongue over your teeth—you're licking thousands of microbes that normally live on your teeth. Millions of them live on your tongue, too. A large part of "you" (that is, the mass of your body) is actually something else: bacteria, viruses and fungi. Isn't that a weird thought? Pick up a fistful of garden soil and you're holding hundreds if not thousands of different kinds of microbe in your hand. A single teaspoon of that soil contains over 1,000,000,000 bacteria, about 120,000 fungi and 25,000 algae. Microbes have been around for billions of years because they are able to adapt to the ever-changing environment. They can find a home anywhere and some of them live in places where we once thought NOTHING could survive. For example, scientists have discovered microbes living in the boiling waters of hot springs in Yellowstone National Park. These microbes "eat" hydrogen gas and sulfur and "breathe" hydrogen sulfide (a gas that smells like rotten eggs). Other heat-loving microbes live in volcanic cracks miles under the ocean surface where there is no light and the water is a brew of poisonous arsenic, sulfur and other nasty chemicals. Other microbes live in the permanently frozen ice of Antarctica. Microbes have been found living inside the stones that make up the walls of old cathedrals in Europe.

VI. Microbes do good things.  We've been using microbes for thousands of years to make products we need and enjoy. For example, you can thank fungi for the cheese on your cheeseburger and yeast for your bun. Cheese and bread are two microbe-made foods people have been enjoying since civilization began, only unlike our ancient ancestors, we know that microbes are what makes bread rise and milk curdle into cheese. 

a. Over the past 50 years, we've begun harnessing microbes to do all kinds of new work for us. Researchers are using bacteria that eat methane gas to clean up hazardous waste dumps and landfills. These methane-munching bacteria, or methanotrophs, make an enzyme that can break down more than 250 nasty pollutants into harmless molecules. By piping methane into the soil, we can increase growth of the methanotrophs that normally live in the polluted soil. More methanotrophs means faster pollution break up.  We're using bacteria, like those pictured here, as one of the tools to clean up oil spills, like the Exxon Valdez mess. These bacteria chow on the oil, turning it into carbon dioxide and other harmless by-products. The researchers say the natural bacteria can be nudged into turning a toxic chemical into harmless table salt. And the bacteria can do it all without the sun or the air to give it energy. Since the bacteria are found everywhere, they could be put to work at sites by simply stimulating them with the “food” they need including acetic acid — another word for vinegar.

b. Microbes make compounds called enzymes that we use in making hundreds of products. We grow billions of bacteria in giant fermenting tanks. We then break apart the bacteria to get their enzymes to make soy sauce, soda, beer, wine, cheese, infant formula, chewing gum, leather goods, paper, laundry detergent, the stone-washed look on blue jeans, etc. Lactobacillus lactis and Steptococcus thermophilus are used in dairy fermentation. Leuconostoc is used in wine making and dairy fermentation. Pediococcus is used in meat and vegetable fermentation and ripening of some cheeses. Lactobacillus is used in meat fermentation, vegetable fermentation, dairy fermentation, and sourdough bread. Bifidobacterium is added to dairy products to promote intestinal health. Propiopnibacterium is used to make Swiss cheese.  Yeasts are used to make bread, beer, wine, and liquors.  Molds are used in ripening cheeses, soy sauce.  Streptococcus thermophilus is used in making yogurt.

c. Microbes are used in agriculture too.  Arbuscular mychorrizal is one of a soil-living fungus family and is used to help crops take up nutrients from the soil. Bacillus thuringiensis a.k.a "Bt" is a common soil bacterium that is a natural pest-killer in gardens and on crops.

d. Fungi and bacteria produce powerful antibiotics such as penicillin and tetracycline. These are drugs we use to fight off nasty bacteria that cause sore throats, ear infections, diarrhea and other discomforts. Scientists have changed, or engineered, the genetic blueprints of bacteria and yeasts to turn them into mini medicine-making factories. They stick genes for medicines they want to make—say, insulin for diabetes—into the microbial cells, as if adding new building information to the microbe's blueprint. The scientists then grow the microbes in huge containers called fermenters where they happily reproduce into billions, all making insulin.

e. Microbes make us healthy. All kinds of chemical processes go on during digestion, with complex food molecules being broken down into simple elements the body can absorb to use as energy. Certain chemicals—the acids in the stomach—play an important role in this breaking down process. But microbes also play a key role, breaking apart molecules the stomach acids couldn’t or didn’t. Depending on the microbes involved, the end result of digestion may be a little or a lot of waste gas

VII. Microbes can make us sick.  Some of the more common childhood diseases are listed here. 

a. Chicken pox is caused by a virus called varicella zoster.  People who get the virus often develop a rash of spots that look like blisters all over their body. These spots can be anywhere from the size of a pencil's eraser to the size of a dime. Chicken pox is most common at the end of winter and the start of spring, and most people who catch it are under 15 years old. People who have it are most contagious (meaning they can spread the disease to someone else) during the first 2 to 5 days that they are sick - usually that's about 1 to 2 days before the rash shows up. So when someone gets the chicken pox, the person who gave it to her probably didn't even know he had it! A person who has chicken pox can pass it to someone else by coughing or sneezing. When he coughs, sneezes, laughs, and even talks, teeny tiny drops come out of his mouth and nose. These drops are full of the chicken pox virus. If someone else breathes the drops in or gets them on her hands and touches her mouth or nose, the virus can get in her body. 

b. Influenza is also called the flu. It's an infection that causes fever, chills, cough, body aches, headaches, and sometimes earaches or sinus problems. The flu is caused by the influenza virus. This virus spreads in little drops that spray out of an infected person's mouth and nose when he sneezes, coughs, laughs, or even talks. If someone else breathes in these drops or gets them on her hands and then touches her mouth or nose, the virus can get in her body and she can get the flu, too. No wonder your parents tell you to cover your mouth and nose when you sneeze or cough! 

c. Food poisoning comes from eating foods that contain germs like bad bacteria or toxins, which are poisonous substances. If food isn't cooked thoroughly or handled properly at a store or restaurant, you can get food poisoning. Mild cases of food poisoning are very common because many of the bacteria that cause food poisoning are on the things we touch and often on the foods we eat. They're all around us! Believe it or not, all food has some bacteria in it (and sometimes, certain bacteria are even good for you). Germs that can cause food poisoning are most often found in foods that come from animals, like meat, poultry (meat that comes from birds, like chicken), eggs, milk, and shellfish. Some of the common germs that can cause food poisoning are bacteria like salmonella, listeria, campylobacter, and E. coli, as well as the germs that cause botulism and cholera. Raw foods may contain bad bacteria, so they must be cooked thoroughly before they are safe to eat. The bacteria might also be on raw fruits and vegetables that came into contact with contaminated water. So fruits and veggies should be washed well before you eat them, too! 

d. Conjunctivitis is the most common eye problem kids can have. It can cause redness, itching, inflammation or swelling, and a clear or white, yellow, or greenish gooey liquid to collect in the eyes. Many people know the more common name for conjunctivitis, which is pinkeye. It's called pinkeye because the white part of the eye and inside the eyelids become red or pink when you have it. Pinkeye may start in one eye, but many people get conjunctivitis in both eyes at the same time. Conjunctivitis usually doesn't hurt, but itching can be annoying. Sometimes it feels like you have an eyelash or a speck of sand in your eye and can't get it out.  Adults, especially parents and teachers who spend a lot of time with kids, can get conjunctivitis, too. Conjunctivitis lasts a short time, usually about a week or less, and then goes away by itself or after treatment. Kids get conjunctivitis for different reasons. Most kids get it from bacteria  or viruses. This is called infectious conjunctivitis. Sometimes kids get ear infections when they have conjunctivitis because the same bacteria can cause both problems. Viruses, like the kind that can give you a cold, can cause conjunctivitis, too. Conjunctivitis is easy to catch just through touching. You can get conjunctivitis by touching the hand of an infected friend who has touched his eyes. If you then touch your eyes, the infection can be spread to you. Washing your hands often with warm, soapy water is the best way to not get infected with conjunctivitis. Kids also get conjunctivitis because of allergies or because they get something irritating in their eyes, but these kinds of conjunctivitis are not contagious. If your eyes are itchy, red, or more crusty than usual in the morning, you should tell your parent. Do not wait because conjunctivitis spreads easily. 

e. Your parent will probably call the doctor for an appointment. Do you remember having an ear infection? Even if you don't remember, you probably had one. You might remember having a bad earache or fever. Most kids have at least one ear infection before they are 2 years old. Read on to find out just what causes ear infections and how to get rid of them. An ear infection happens when bacteria get into your middle ear, which is a small pocket of air about the size of a grape located behind the eardrum. After the bacteria take over, your ear makes lots of pus, a thick liquid that contains bacteria-fighting cells. When the pus builds up, your ear starts to feel like a balloon that is ready to pop, which can really hurt. Between your middle ear and your throat there is a tube called the auditory tube or the Eustachian tube. This tube keeps pressure from building up by letting air move in and out of your middle ear. When you were young, especially before you turned three, this tube was very small and soft. Sometimes this tube does not work very well. If you have allergies or catch a cold, the auditory tube can get blocked up and let germs get trapped in the middle ear. Then the germs can grow inside your middle ear and cause an infection. You do not catch ear infections from other people, and you cannot give your ear infection to somebody else. Most ear infections happen from a cold, but cold viruses do not usually cause the infections. Most often infections are caused by bacteria and cause a problem if they get trapped in your middle ear because of a blocked auditory tube. One reason why older kids and grown-ups usually do not get ear infections as often as little kids is because the auditory tubes become bigger as a person becomes bigger and don't get blocked as easily. With the otoscope, the doctor can see your eardrum, the thin wall between your outer and middle ear. Ear infections make the eardrum red and cause it to bulge. If you have an ear infection, when the doctor blows air into your ear, your eardrum will not move in and out as it should.T here is a newer vaccine that fights against many of the bacteria that cause ear infections. Your doctor may choose to give you this vaccine. That way you won't get any infections and your ears will be thanking you! 

f. Pneumonia is an infection of one or both lungs. To know what that means, you have to know something about lungs and what they do. When you breathe in, air rich with oxygen is pulled into your lungs. Healthy, normal lungs allow the oxygen you breathe in to pass through the air chambers of the lung called alveoli and into the blood. The oxygen then travels in the red blood cells to all parts of the body. When you have pneumonia, fluid blocks the alveoli in your lungs. This makes it harder for oxygen to enter the lungs and pass through to the blood  Pneumonia can happen to people at any age, from tiny babies to older people. Most people with pneumonia will feel sick. They usually have faster breathing than usual - or difficulty breathing - and may also have chest pain and fever. Pneumonia can also make a person feel sick to his stomach or feel like not eating at all. Although someone who has pneumonia can get really sick, the good news is that most of the time, kids with pneumonia get completely well. Why? Because most kids are healthy to start with so they are able to fight off serious infections like pneumonia. Getting wet doesn't cause pneumonia - but an infection from a bacteria or a virus does. Most of the time, if you get infected with a virus or bacteria, your body is able to fight it off with no problem. But sometimes it's a really nasty infection that even the healthiest kid has a hard time fighting off by himself. Other times, kids may get pneumonia after they've already been sick for a while. An infection with a cold or flu virus can cause a kid's lungs to be irritated and inflamed. When the lungs are irritated, it's easier for bacterial germs to move in and cause pneumonia. 

g. Strep throat is a disease caused by Group A streptococci. These bacteria cause 10% of all sore throats and are found in your throat and on your skin. Some people, called carriers, carry streptococci around in their throats, even when they aren't sick. If you have been around someone who has strep throat and you start to feel bad, you should see your doctor. When strep throat is not treated, it can affect other parts of the body, causing arthritis or heart problems from a disease called rheumatic fever. If someone in your family or at school has strep throat, there is a chance that you may get it. Strep throat is spread when healthy people come into contact with people who have it. When a person with strep throat sneezes or blows her nose and you are close by, or if you share the same forks, spoons, or straws with her, the bacteria can spread to you. If you get strep throat, you will start to feel sick within 5 days after you have been around the person who gave it to you..

VIII. Wash your hands.  Despite an ever increasing threat from antibiotic resistant "superbugs" and emerging new microbial illnesses, at least one third of Americans appear to have forgotten the single best piece of infection control advice Mom ever gave them - always wash your hands after you go to the bathroom. While 95 percent of men and women surveyed say they wash their hands after using a public restroom, only 67 percent of people actually do wash before leaving the restroom. The more people do their part to control the spread of infections, the less we have to use antibiotics, which lose their potency over time as bacteria develop resistance to them. It is important to wash one's hands before and after handling food products, after handling pets, before eating, and whenever one is sick, or is around people who are. Despite the generally held belief that cold germs are spread through sneezing and coughing, the majority of transmission comes from hand-to-hand contact and transfer of germs. The CDC reports that hand washing is one of the "most important means of preventing the spread of infection;" it is the first line of defense for infectious diseases, including respiratory infections and gastrointestinal disorders, among others. Infectious diseases remain the leading cause of death and disease worldwide as well as the third leading cause of death in the United States. In addition to preventing widespread public health epidemics, regular hand washing can reduce the spread of antibiotic-resistant bacteria. Poor hygiene, generally unwashed or poorly washed hands, contributes to many food-related illness outbreaks, according to the CDC. Hands can transfer germs from contaminated raw meat, eggs and poultry to other foods, or from an infected person to the food. While many people are aware that you can get sick from eating food contaminated by E. coli 0157:H7 bacteria, it is not as well known that other ways of transmission, such as touching surfaces contaminated with this strain of E. coli, also can cause illness. 

