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What Are Microbes?

Microbes are tiny organisms—too tiny to see without a
microscope, yet they are abundant on Earth. They live
everywhere—in air, soil, rock, and water. Some live
happily in searing heat, while others thrive in freezing
cold. Some microbes need oxygen to live, but others do
not. These microscopic organisms are found in plants
and animals as well as in the human body.

Some microbes cause disease in humans, plants, and
animals. Others are essential for a healthy life, and we
could not exist without them. Indeed, the relationship
between microbes and humans is delicate and complex.
In this booklet, we will learn that some microbes keep
us healthy while others can make us sick.

Most microbes belong to one of four major groups:
bacteria, viruses, fungi, or protozoa. A common word for
microbes that cause disease is “germs.” Some people refer
to disease-causing microbes as “bugs.” “I've got the flu
bug,” for example, is a phrase you may hear during the
wintertime to describe an influenza virus infection.
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Note: Words in bold are defined in the glossary at the end of
this booklet.



Since the 19th century, we have known microbes cause
infectious diseases. Near the end of the 20th century,
researchers began to learn that microbes also contribute to
many chronic diseases and conditions. Mounting scientific
evidence strongly links microbes to some forms of cancer,
coronary artery disease, diabetes, multiple sclerosis, and
chronic lung diseases.



BACTERIA

Microbes belonging to the bacteria group are made up of
only one cell. Under a microscope, bacteria look like balls,
rods, or spirals. Bacteria are so small that a line of 1,000
could fit across the eraser of a pencil. Life in any form on
Earth could not exist without these tiny cells.

Scientists have discovered fossilized remains of bacteria
that date back more than 3.5 billion years, placing them
among the oldest living things on Earth. Bacteria can
inhabit a variety of environments, including extremely
hot and cold areas.

m Psychrophiles, or cold-loving bacteria, can live in the
subfreezing temperature of the Arctic.

» Thermophiles are heat-loving bacteria that can live in
extreme heat, such as in the hot springs in Yellowstone
National Park.

= Extreme thermophiles, or hyperthermophiles, thrive
at 235 degrees Fahrenheit near volcanic vents on the
ocean floor.

Many bacteria prefer the milder
temperature of the healthy
human body.

Like humans, some bacteria
(aerobic bacteria) need oxygen
to survive. Others (anaerobic
bacteria), however, do not.
Amazingly, some can adapt to
Streptococci Bacteria new environments by learning
to survive with or without

oxygen.



Like all living cells, each bacterium requires food for
energy and building materials. There are countless
numbers of bacteria on Earth—most are harmless and
many are even beneficial to humans. In fact, less than

1 percent of bacteria cause diseases in humans. For
example, harmless anaerobic bacteria, such as Lactobacilli
acidophilus, live in our intestines, where they help to
digest food, destroy disease-causing microbes, fight
cancer cells, and give the body needed vitamins. Healthy
food products, such as yogurt, sauerkraut, and cheese,
are made using bacteria.

Some bacteria produce poisons called toxins, which also
can make us sick.

ARE TOXINS ALWAYS HARMFUL?

Certain bacteria give off toxins that can seriously
affect your health. Botulism, a severe form of food
poisoning, affects the nerves and is caused by toxins
from Clostridium botulinum bacteria. Under certain
circumstances, however, bacterial toxins can be
helpful. Several vaccines that protect us from getting
sick are made from bacterial toxins. One type of
pertussis vaccine, which protects infants and children
from whooping cough, contains toxins from Bordetella
pertussis bacteria. This vaccine is safe and effective
and causes fewer reactions than other types of
pertussis vaccine.



VIRUSES

Viruses are among the smallest microbes, much smaller
even than bacteria. Viruses are not cells. They consist of
one or more molecules of DNA or RNA, which contain
the virus’s genes surrounded

by a protein coat. Viruses can be
rod-shaped, sphere-shaped, or
multisided. Some viruses look
like tadpoles.

Unlike most bacteria, most viruses
do cause disease because they
invade living, normal cells, such
as those in your body. They then
multiply and produce other viruses
like themselves. Each virus is very
particular about which cell it attacks.
Influenza Virus Various human viruses specifically
attack particular cells in your body’s organs, systems, or
tissues, such as the liver, respiratory system, or blood.

Although types of viruses behave differently, most survive
by taking over the machinery that makes a cell work.
Briefly, when a piece of a virus, called a virion, comes in
contact with a cell it likes, it may attach to special landing
sites on the surface of that cell. From there, the virus may
inject molecules into the cell, or the cell may swallow the
virion. Once inside the cell, viral molecules such as DNA
or RNA direct the cell to make new virus offspring. That’s
how a virus infects a cell.

Viruses can even “infect” bacteria. These viruses, called
bacteriophages, may help researchers develop alternatives
to antibiotic medicines for preventing and treating
bacterial infections.
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In another type of test, your health care provider will
take a sample of blood or other body fluid, such as
vaginal secretion, and then put it into a special container
called a Petri dish to see if any microbe “grows.” This test
is called a culture. Certain bacteria, such as chlamydia
and strep, and viruses, such as herpes simplex, usually
can be identified using this method.

Xrays, scans, and biopsies (taking a tiny sample of tissue
from the infected area and inspecting it under a microscope)
are among other tools the doctor can use to make an
accurate diagnosis.

All of the above procedures are relatively safe, and some
can be done in your doctor’s office or a clinic. Others pose
a higher risk to you because they involve procedures that
go inside your body. One such invasive procedure is taking
a biopsy from an internal organ. For example, one way a
doctor can diagnose Prneumocystis carinii pneumonia, a
lung disease caused by a fungus, is by doing a biopsy on
lung tissue and then examining the sample under a
microscope.



Infectious Diseases Are Treated
in Many Ways

How an infectious disease is treated depends on the
microbe that caused it and sometimes on the age and
medical condition of the person affected. Certain diseases
are not treated at all, but are allowed to run their course,
with the immune system doing its job alone. Some
diseases, such as the common cold, are treated only to
relieve the symptoms. Others, such as strep throat, are
treated to destroy the offending microbe as well as to
relieve symptoms.

BY YOUR IMMUNE SYSTEM

Your immune system has an arsenal of ways to fight off
invading microbes. Most begin with B and T cells and
antibodies whose sole purpose is to keep your body
healthy. Some of these cells sacrifice their lives to rid you
of disease and restore your body to a healthy state. Some
microbes normally present in your body also help destroy
microbial invaders. For example, normal bacteria, such as
lactobacillus in your digestive system, help destroy
disease-causing microbes.

Other important ways your body reacts to an infection
include fever and coughing and sneezing.
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Fever

Fever is one of your body’s special ways of fighting an
infectious disease. Many microbes are very sensitive to
temperature changes and cannot survive in temperatures
higher than normal body heat, which is usually around
98.6 degrees Fahrenheit. Your body uses fever to destroy
flu viruses, for example.

Coughing and sneezing

Another tool in your immune system’s reaction to
invading infection-causing microbes is mucus production.
Coughing and sneezing help mucus move those germs
out of your body efficiently and quickly.

Other methods your body may use to fight off an
infectious disease include

m Inflammation
»= Vomiting

Diarrhea

Fatigue

Cramping

BY YOUR HEALTH CARE PROVIDER

For bacteria

The last century saw an explosion in our knowledge
about how microbes work and in our methods of treating
infectious diseases. For example, the discovery of
antibiotics to treat and cure many bacterial diseases was a
major breakthrough in medical history. Doctors, however,
sometimes prescribe antibiotics unnecessarily for a variety
of reasons, including pressure from patients with viral



infections. Patients may insist on being prescribed an
antibiotic without knowing that it won’t work on viruses.
Colds and flu are two notable viral infections for which
some doctors send their patients to the drugstore with a
prescription for an antibiotic.

Because antibiotics have been overprescribed or
inappropriately prescribed for many years, bacteria have
become resistant to the killing effects of these drugs. This
resistance, called antibiotic or drug resistance, has become
a very serious problem, especially in hospital settings.

Bacteria that are not killed by the antibiotic become
strong enough to resist the same medicine the next time
it is given. Because bacteria multiply so rapidly, changed
or mutated bacteria that resist antibiotics will quickly
outnumber those that can be destroyed by those same
drugs.

For viruses

Viral diseases can be very difficult to treat because viruses
live inside your body’s cells where they are protected
from medicines in the bloodstream. Researchers developed
the first antiviral drug in the late 20th century. The drug,
acyclovir, was first approved by the Food and Drug
Administration to treat herpes simplex virus infections.
Only a few other antiviral medicines are available to
prevent and treat viral infections and diseases.

Health care providers treat HIV infection with a group of
powerful medicines that can keep the virus in check.
Known as highly active antiretroviral therapy, or HAART,
this treatment has improved the lives of many suffering
from this deadly infection.
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Viral diseases should never be treated with antibiotics.
Sometimes a person with a viral disease will develop a
bacterial disease as a complication of the initial viral
disease. For example, children with chickenpox often
scratch the skin lesions (sores) caused by the viral
infection. Bacteria such as staph can enter those lesions
and cause a bacterial infection. The doctor may then
prescribe an antibiotic to destroy the bacteria. The
antibiotic, however, will not work on the chickenpox
virus. It will work only against staph.

Although safe and effective treatments and cures for most
viral diseases have eluded researchers, there are safe
vaccines to protect you from viral infections and diseases.

For fungi

Medicines applied directly to the infected area are
available by prescription and over the counter for treating
skin and nail fungal infections. Unfortunately, many
people have had limited success with them. During the
1990s, oral prescription medicines became available for
treating fungal infections of the skin and nails.

For many years, very powerful oral antifungal medicines
were used only to treat systemic (within the body) fungal
infections, such as histoplasmosis. Doctors usually
prescribe oral antifungal medications cautiously because
all of them, even the milder medicines for skin and nail
fungi, can have very serious side effects.



For protozoa

Diseases caused by protozoan parasites are among

the leading causes of death and disease in tropical and
subtropical regions of the world. Developing countries
within these areas contain three-quarters of the world’s
population, and their people suffer the most from these
diseases. Controlling parasitic diseases is a problem
because there are no vaccines for any of them.

In many cases, controlling the insects that transmit
these diseases is difficult because of pesticide resistance,
concerns regarding environmental damage, and lack of
adequate public health systems to apply existing insect-
control methods. Thus, disease control relies heavily

on the availability of medicines. Health care providers
usually use antiparasitic medicines to treat protozoal
infections. Unfortunately, there are very few medicines
that fight protozoa, and some of those are either harmful
to humans or are becoming ineffective.

The fight against the protozoan Plasmodium falciparum,

the cause of the most deadly form of malaria, is a good
example. This protozoan has become resistant to most of
the medicines currently available to destroy it. A major focus
of malaria research is on developing a vaccine to prevent
people from getting the disease. In the meantime, many
worldwide programs hope to eventually control malaria
by keeping people from contact with infected mosquitoes
or preventing infection if contact can’t be avoided.
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“New” and “Old"” Microbes
Emerge on the Scene

By the mid-20th century, some scientists thought that
medicine had conquered infectious diseases. With the
arrival of antibiotics and modern vaccines, as well as

improved sanitation and hygiene, many diseases that
formerly posed an urgent threat to public health were
brought under control or largely eliminated.

The emergence of new microbes and the re-emergence
of old microbes has continued, however, as it has
throughout history. Several pressures are contributing to
the emergence of new diseases such as

» Rapidly changing human demographics

» Rapid global travel

» Changes in land use patterns

= Ecological, environmental, and technological changes

Even public health practices such as widespread antibiotic
use are contributing to this emergence. These pressures
are both shaping the evolution of microbes and bringing
people into closer and more frequent contact with microbes.

Unsanitary conditions in animal agriculture and
increasing commerce in exotic animals (for food and as
pets) have also contributed to the rise in opportunity for
animal microbes to jump from animals to humans. From
time to time, with the right combination of selective



pressures, a formerly harmless human or animal microbe
can evolve into a pathogen that can cause a major
outbreak of human disease. At times, changes in societal
and environmental factors can also lead to re-emergence
of diseases that were previously under control.

EMERGING MICROBES

Scientists usually define newly emerging microbes as those
that have only recently appeared in a population or have
existed but are rapidly increasing in incidence or geographic
range. Recent examples of the infectious diseases they
cause include West Nile virus (WNV) infection, SARS
(severe acute respiratory syndrome), and avian influenza
(bird flu).

West Nile virus infection

In the early summer of 1999, a mysterious cluster of
encephalitis (inflammation of the brain) cases and related
deaths appeared in New York City, raising the concern

of public health officials. Within a short time, researchers
identified the cause of the outbreak as WNV, which is
common in Africa, West Asia, and the Middle East, but
never before seen in North America.

Symptoms of WNV infection are usually mild and include
fever, headache, body aches, skin rash, and swollen lymph
glands. If WNV enters the brain, however, it can cause
life-threatening encephalitis or meningitis. These more
severe complications of the disease most often affect the
elderly or people with weakened immune systems.
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WNV is transmitted to humans by mosquitoes, which
pick up the virus from infected birds. Although health
experts don’t know the route by which WNV entered the
United States, they think the virus may been introduced
by one of three possible ways

® An infected bird imported into the country

» An infected mosquito that stowed away on a shipment
or transport vehicle entering the country

= An infected person returning from a country where the
virus is common

Since WNV first appeared in the United States, there have
been annual outbreaks of the disease and it has spread
across the country. Experts believe WNV has now become
established as a seasonal epidemic in North America that
flares up in the summer and continues into the fall.

SARS

In 2002, a deadly new human pneumonia emerged in
southeastern China and caused an epidemic that spread
across many Asian countries and even across the ocean to
Canada and the United States in 2003. The new disease
was named severe acute respiratory syndrome, or SARS.

A global research effort resulted in rapidly identifying the
virus that caused SARS—part of the human coronavirus
family. Prior to the emergence of SARS, coronaviruses were
best known for their role in causing up to 30 percent of
common colds in humans and for causing a host of other
diseases that affect birds and mammals. The SARS virus is
thought to be a rare recombination between avian and
mammalian coronaviruses that may have made the jump
to humans through animals sold in Asian food markets.



Avian Influenza

Since 2003, yet another new microbe has emerged as a
threat to human health: the H5N1 avian influenza virus.
Although avian influenza usually infects only birds, there
have been numerous instances of transmission of these
viruses to humans, resulting in severe disease or death

in those affected.

At the moment, this avian influenza virus is not easily
transmitted from human to human. If the virus was to
acquire the ability to spread from one human to another,
however, it could result in a flu pandemic that would cause
widespread illness, death, and social disruption. For this
reason, the public health community continues surveillance
of avian influenza and has made flu preparedness and
prevention an urgent public health priority.

RE-EMERGING MICROBES

The reappearance of microbes that had been successfully
conquered or controlled by medicines and vaccines is
distressing to the scientific and medical communities, as well
as to the public. One major cause of disease re-emergence
is that microbes responsible for causing these diseases are
becoming resistant to the drugs used to treat them. Also,
the decrease in vaccine use for vaccine-preventable
diseases is contributing to re-emergence of previously
controlled diseases. Some examples of re-emerging
infectious diseases that are of significant public health
concern are TB, malaria, and polio.
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TB

According to the World Health Organization (WHO), nearly
2 billion people, one-third of the world’s population, are
infected with Mycobacterium tuberculosis, the bacterium that
causes TB. This includes between 10 and 15 million people
in the United States.

TB is the world’s leading cause of death from a single infectious
organism, killing 2 million people each year. Failure to stop
the spread of TB can be attributed to several factors, including

m The co-epidemic with HIV/AIDS which has led to more
and more TB cases developing in people with weakened
immune systems

» The failure of infected people to complete the entire drug
treatment needed to eliminate the disease (this treatment
may take up to 9 months to complete)

» The emergence of multidrug-resistant TB (MDR-TB), which
does not respond to available treatments

In 2003 alone, more than
SOME NEWLY EMERGING/ 300,000 new cases of
EMERGED PATHOGENS MDR-TB were registered

by WHO. In a recent

Fbola virus study, researchers detected
H5NT avian influenza virus strains of M. tuberculosis
Nipah virus that were resistant to
v b e multiple drugs in ?4 of

77 geographic regions
SARS virus surveyed worldwide.
West Nile virus As a result of these many




factors, a disease that was once considered “old” and
curable is making a strong comeback in resource-poor
countries and is also re-emerging in the United States.

Malaria

Malaria, the most deadly of all tropical parasitic diseases,
has been resurging dramatically in recent years. Increasing
resistance of Plasmodium protozoa (one of the microbes
that causes malaria) to inexpensive and effective medicines
presents problems for treating active infections. WHO
estimates between 300 million and 500 million new cases
of malaria occur worldwide each year, causing more
than 1 million deaths annually. In the United States,
approximately 1,300 cases are reported annually. Most

of the U.S. cases occur in people who had been infected
while traveling abroad. Other cases occur in people bitten
by infected mosquitoes in the United States.

Polio

Polio is another disease that had come close to eradication
(elimination), due to the widespread use of polio vaccines.
Recently, however, polio has been re-emerging. According
to the Global Polio Eradication Initiative, global polio
eradication efforts have resulted in a reduction from
350,000 cases in 1988 to 1,111 cases worldwide by August
2005. Six countries, however, continue to see new polio
cases (Nigeria, India, Pakistan, Afghanistan, Niger, and
Egypt). In addition, poliovirus has been spreading to
previously polio-free countries. Since mid-2003, eighteen
previously polio-free countries have been re-infected.
There are ongoing efforts to increase vaccine coverage in
these areas.
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Research

The National Institute of Allergy and Infectious Diseases
(NIAID), part of the National Institutes of Health (NIH),
is the Federal government’s lead agency for conducting
and funding research on many infectious diseases,
including their causes, diagnoses, treatments, and
prevention methods. Biomedical research supported by
NIAID provides the tools necessary to develop diagnostic
tests, new and improved treatments, vaccines, and other
means to combat the microbial threats of today and
tomorrow.

NIAID research activities include

m Projects to sequence the whole or partial genomes of
a variety of pathogenic microbes. These projects should
help scientists understand how the organisms cause
disease and identify new drugs and vaccines.

» A broad malaria research program. This program is
conducted by scientists at institutions throughout the
United States and in several countries where malaria
is endemic, and by scientists working in NIAID
laboratories. NIAID and other parts of NIH also
participate in the Multilateral Initiative on Malaria, a
global group that boosts international collaboration
among malaria scientists and identifies resources to
enhance malaria research.

= Research on the basic biology of influenza viruses
and on efforts to find more effective vaccines and
treatments for influenza.



» Clinical trials involving several experimental HIV
vaccines. NIAID scientists and grantees have
conducted trials on more than 52 vaccine candidates
since 1987. In 1999, NIAID began the first HIV vaccine
trial in Africa, an important step for developing global
vaccines. Trials are underway in countries on five
continents, reflecting the global nature of this disease.
The HIV Vaccine Trials Network, supported by NIAID,
is a network of domestic and international clinical
research institutions that conducts all phases of vaccine
clinical trials.

» Three research groups to learn more about emerging
viruses. By learning how these viruses work,
researchers hope to develop better ways to diagnose
and treat the diseases they cause.

m Research on the pathogenesis of bacterial and
viral sexually transmitted infections and prevention
strategies to control these infections.

Institute researchers work closely with other agencies,
institutions, and scientists from across the United States and
around the world to achieve the common goal of controlling
and eliminating infectious diseases. Information on current
NIAID research activities is available at the Institute Web
site www.niaid.nih.gowv.
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Glossary

antibiotics—medicines that damage or kill bacteria and
are used to treat some bacterial diseases.

antibodies—molecules (also called immunoglobulins)
produced by a B cell in response to an antigen. When an
antibody attaches to an antigen, it destroys the antigen.

antigen—a substance or molecule that is recognized by
the immune system. The molecule can come from foreign
materials such as bacteria or viruses.

B cells—small white blood cells crucial to the immune
defenses. Also known as B lymphocytes, they come from
bone marrow and develop into blood cells called plasma
cells, which are the source of antibodies.

cell—the smallest unit of life; the basic living unit that
makes up tissues.

disease—a state in which a function or part of the body
is no longer in a healthy condition.

DNA (deoxyribonucleic acid)—a complex molecule
found in the cell nucleus that contains an organism'’s
genetic information.

epidemic—a disease outbreak that affects many people
in a region at the same time.

genes—units of genetic material (DNA) that carry the
directions a cell uses to perform a specific function.

genomes—all of an organism’s genetic material. A genome
is organized into specific functional units called genes.



HIV (human immunodeficiency virus)—the virus that
causes AIDS.

immune response—reaction of the immune system to
foreign invaders such as microbes.

immune system—a complex network of specialized cells,
tissues, and organs that defends the body against attacks
by disease-causing microbes.

immunity—protection from germs.

immunization—vaccination or other process that induces
protection (immunity) against infection or disease caused
by a microbe.

infection—a state in which disease-causing microbes
have invaded or multiplied in body tissues.

infectious diseases—diseases caused by microbes that
can be passed to or among humans by several methods.

inflammation—an immune system process that stops the

progression of disease-causing microbes, often seen at the

site of an injury like a cut. Signs include redness, swelling,
pain, and heat.

microorganisms—microscopic organisms, including
bacteria, viruses, fungi, plants, and animals.

microscopic—too small to be seen with the naked eye.

molecules—the smallest physical units of a chemical

substance that still keep the chemical properties of that
substance; molecules are the building blocks of a cell.

Some examples are proteins, fats, carbohydrates, and
nucleic acids.
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organisms—individual living things.

pandemics—diseases that affect many people in different
regions around the world.

parasites—plants or animals that live, grow, and feed on
or within another living organism.

pathogens—disease-causing organisms.

protein—a chain of small chemical compounds called
amino acids.

RNA (ribonucleic acid)—a complex molecule found in
the cell cytoplasm and nucleus. One function of RNA is to
direct the building of proteins.

rotavirus—a group of viruses that can cause digestive
problems and diarrhea in young children.

T cells—small white blood cells (also known as T
lymphocytes) that direct or directly participate in immune
defenses.

tissues—groups of similar cells joined to perform the
same function.

toxins—agents produced by plants and bacteria, normally
very damaging to human cells.

vaccines—substances that contain parts of antigens from
an infectious organism. By stimulating an immune
response (but not disease), they protect the body against
subsequent infection by that organism.



More Information

You can get more in-depth information on microbes and
infectious diseases from a local library or a health care
provider. Other sources of information include the following.

National Institute of Allergy and Infectious Diseases
National Institutes of Health

6610 Rockledge Drive, MSC 6612

Bethesda, MD 20892-6612

301-496-5717

www.niaid.nih.gov

NIAID conducts and supports research on infectious,
immunologic, and allergic diseases. The Web site has
information on many of these diseases as well as links to
other sources of information.

National Institutes of Health
Bethesda, MD 20892
www.nih.gov

NIH is the U.S. Government agency that, through its
institutes and centers, conducts and supports a broad range
of biomedical research. The Web site contains information
on the causes, symptoms, prevention, and treatment of
many diseases and conditions that affect the human body.

MedlinePlus

National Library of Medicine

8600 Rockville Pike

Bethesda, MD 20894

1-888-FIND-NLM (1-888-346-3656) or 301-594-5983
www.medlineplus.gov
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NLM is the largest medical library in the world. The
MedlinePlus Web site has information about hundreds
of diseases, conditions, and wellness issues. It also has
information about clinical research studies that are
being conducted on certain diseases and conditions.

Centers for Disease Control and Prevention
1600 Clifton Road

Atlanta, GA 30333

1-800-311-3435 or 404-639-3534
www.cdc.gov

Among its other duties, CDC is the U.S. Government
agency charged with tracking outbreaks of infectious
disease in the United States and sometimes other
countries. The agency also searches for disease causes
and issues guidelines for preventing and treating many
of them. CDC has material on many infectious diseases
as well as travel-related information such as the shots
required for visiting foreign countries.

National Immunization Program

Centers for Disease Control and Prevention
1600 Clifton Road

Atlanta, GA 30333

1-800-232-2522

www.cdc.gov/nip

CDC is the main U.S. Government agency that develops
policy and recommendations for immunizations. NIP has
the most recent information on immunizations including
the diseases that can be prevented by vaccines, the
benefits of immunization, and the risks of immunization
versus the risk of getting a disease.



Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857-0001
1-888-INFO-FDA (1-888-463-6332)
www.fda.gov

FDA is the U.S. Government consumer protection and
regulatory agency for food and drugs. This agency has
information about the safety of food, medical products,
medicines, and cosmetics.

U.S. Department of Agriculture
Agricultural Research Service
5601 Sunnyside Avenue

Beltsville, MD 20705-5134
www.ars.usda.gov

ARS is the principal research agency of USDA. ARS works
to expand the nation’s scientific knowledge across a broad
range of areas, such as food safety, that affect people every
day. Although the Web site primarily offers technical
information for scientists, it also has materials specifically
for the general public.

World Health Organization
Avenue Appia 20

1211 Geneva 27
Switzerland

(00 41 22) 791 21 11
www.who.int

WHO, part of the United Nations, is devoted to improving
the health of people around the world. This international

organization has health and disease surveillance information
in English, French, Spanish, Russian, Chinese, and Arabic.
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NOTES
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