


Viruses

s Viruses are sub-microscopic.

s That means they cannot be 
seen with a light microscope.

s To see a virus, scientists use 
an electron microscope.

s Scientists have observed that different viruses have 
different shapes.



Viruses

s Although viruses have different shapes, they all have 
the same basic structure:
s The center of a virus is a core of either DNA or RNA
s The core is covered by a protective protein called a 

capsid.
s Outside the capsid is a structure called an envelope.
s The envelope of most 

viruses is covered by 
spikes.



Viruses

s The cell that a virus invades is 
called a host cell.

s Inside a host cell is the only 
place a virus can reproduce.

s The virus causes the host cell to produce more 
viruses.

s As more and more cells are infected, they stop 
performing their normal functions.

s This is how a virus makes you sick.



Viruses



Bacteria

s In Chapter 2, you learned that many bacteria are 
helpful to humans.

s However, like viruses, some bacteria are pathogens.

s All bacteria are single-celled organisms.

s However, bacteria do have 
different shapes.



Bacteria Types

s Type: Cocci

s Shape: 
s Spherical
s Occur as a single bacterium, in pairs or in chains.

s Benefits: 
s used to make yogurt, buttermilk, and 

cheese

s Diseases:
s pneumonia (can also be viral)
s strep throat



Bacteria Types

s Type: Bacilli

s Shape:
s Rod shaped
s Occur as a single bacterium or in pairs

s Benefits:
s Lives in the human digestive system
s Break down and recycle nutrients

s Diseases:
s Food Poisoning
s Cholera
s Pertussis (whooping cough)



Bacteria



Other Microorganisms
Protists

s In addition to bacteria, other 
microorganisms can cause diseases in 
humans and other animals.

s Protists are single-celled or multi-celled 
organisms.

s They can be microscopic, or they can be larger, like 
seaweed.

s Some perform photosynthesis, and some eat other 
parasites.

s Diseases, such as malaria and African sleeping 
sickness, are caused by protists.



Other Microorganisms
Fungi

s Fungal infections, such as athlete’s foot and 
ringworm, affect the skin.

s Fungi that causes black mold can lead to respiratory 
infections.



Protists and Fungi



Other Microorganisms
Worms

s Worms, such as tapeworms, hookworms,
and flukes, are parasites - they live in
and feed on other organisms.

s If tapeworm eggs are ingested by a
human, they can hatch in the human’s intestines.

s Tapeworm infections usually do not have symptoms 
other than discomfort in the abdomen.

s Parasite infections are usually caused by contact 
with fecal matter or contaminated water or by 
eating raw or undercooked meat.



The Body’s Defenses
s Pathogens may enter the human body 

through natural openings such as the 
mouth or eyes.

s They may also enter through a cut or 
scrape on the skin.

s The body has its own natural defense against 
pathogens, which is called immunity.

s Humans have different types of immunity.

s We are born with the ability to fight some pathogens.

s And as our bodies are exposed to more and different 
types of pathogens, they build new defenses.



The Body’s Defenses
First Line of Defense

s God designed all animals with an immune system, 
which means your body can fight infections.

s The first line of 
defense the 
human body uses 
includes the skin 
and mucous 
membranes to 
protect against 
harmful 
organisms.



The Body’s Defenses
First Line of Defense

s Your skin helps keep pathogens 
out of your body.

s The mucous membranes also 
keep pathogens out by 
producing slimy mucous that 
traps dust, bacteria, and other 
substances.

s These membranes often include 
tiny cilia that help move the 
trapped substances out of the 
body.



The Body’s Defenses
Second Line of Defense

s If a pathogen gets past the outer 
defenses, your body’s other lines of
defense go to work.

s When your body detects an invader,
white bloods cells are sent to surround the foreign 
organism and try to get it out of your body.

s This response can cause a fever or chills.

s If it is one area of your body that is infected, that 
area may become tender or inflamed.

s White blood cells are gathering there to fight the 
infection.



The Body’s Defenses
Third Line of Defense

s The third line of defense is gained 
over time.

s Specialized cells travel through 
your body looking for a specific 
disease.

s For example, if you get pneumonia for a second time 
your body has already developed antibodies for that 
disease.

s No time is wasted figuring out how to fight this 
disease because your body already knows.



Your Immune System



The Body’s Defenses
Vaccines

s You do not have to get a disease to 
develop antibodies for it.

s Vaccines can help your immune 
system fight certain diseases.

s A vaccine is a solution that contains a dead or 
weakened form of a pathogen.

s You may receive a vaccine before in the form of a 
shot or a nasal spray.



The Body’s Defenses
Vaccines

s The body makes antibodies in 
response to the vaccine.

s The antibodies help protect the 
body from future infections by the 
pathogens.

s The body’s immune system gets a chance to learn 
about the pathogen without having to get sick.

s If an immune person comes in contact with the 
disease in the future, his or her immune system will 
recognize it and produce the antibodies to fight it.



Defending Against 
Bacteria

s Most bacteria that live on and in the 
human body are harmless and are 
generally helpful.

s Not all bacteria are harmless.

s Some are pathogens.

s They can cause skin infections and 
serious diseases.

s Bacteria can damage the body in two 
ways.



Defending Against 
Bacteria

s First, they may destroy cells,

s When cells in your body are 
destroyed, you feel weak and 
may have a fever.

s The second way bacteria damage the body is when 
the give off poisons.

s One-way humans can fight bacterial infections is by 
using antibiotics.

s An antibiotic is a chemical substance used to kill or 
slow the growth of bacteria.



Defending Against Bacteria
Discovering Antibiotics

s The first antibiotic was found by 
accident!

s Sir Alexander Fleming was a Scottish 
biologist, botanist, and 
pharmacologist.

s He had left some Petri dishes out in his laboratory 
while he was on vacation.

s When he returned, he found the dishes 
contaminated with Staphylococcus aureus bacteria.

s He also found that mold was growing on one of the 
plates.



Defending Against Bacteria
Discovering Antibiotics

s He noticed that the bacteria 
growing near the mold were dying.

s The mold was destroying the 
bacteria cells.

s This antibiotic was penicillin.



Defending Against Bacteria
Discovering Antibiotics

s Penicillin’s first widespread use 
was during World War II.

s The antibiotic greatly reduced the 
number of deaths and 
amputations suffered by 
American soldiers as a result of 
bacterial infection.

s Soon, penicillin was used to treat a variety of 
bacterial infections and diseases, including illnesses 
such as gangrene, pneumonia, tuberculosis, and 
minor wounds.



Hygiene

s One of the easiest ways to 
prevent infection from viruses, 
bacteria, and other pathogens is 
to practice good hygiene.

s Hygiene refers to activities that 
promote cleanliness and good 
health.



Hygiene

s These activates include:
s Washing your hands regularly
s Covering your mouth and nose when you sneeze or 

cough
s Brushing and flossing your teeth daily
s Bathing and washing your hair regularly
s Wearing clean clothes



Hygiene

s The importance of hand 
washing was discovered in 
1840 by a Hungarian doctor 
named Ignaz Semmelweis.

s He noticed that many women who had babies and 
were being helped by doctors developed a fever and 
died soon after giving birth.

s Many of the doctors were not washing their hands.

s They were infecting the mothers because they were 
not practicing proper hygiene.



Hygiene

s After Semmelweis required doctors to wash their 
hands, the number of new mothers dying after 
childbirth as a result of infection decreased 
dramatically.



Germ Smart


