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The handprint in the picture is made of germs’ commonly
found on human skin®. These germs are so tiny” you can’t even
see them. You can bet® that they’re there, though ... and this
handprint proves’ it.

How was it made? A person’s hand was pressed down onto a
plate containing® nutrients’ that germs feed on. After the hand
was removed'’, germs too small to see were left behind. The
germs were allowed'' to multiply'? and grow. Soon the tell-
tale"’ shape of a human hand came into view'.

We are exposed'” to billions of germs every day. They live all
around us. Some even live on us and in us. Yet most of us are
healthy human beings. Why aren’t we sick all the time?

The simple answer is that our bodies have their own systems'?
of protection. Fortunately'’, medical research is helping us
out'®. But fighting disease' is a constant” battle’'. Today, we
are in a much better position® to win than ever before.

1. handprint n. FEf 12. multiply V.

2. clay n. i+ 13. telltale - adj St
3. germ i n T HE 14. come Eto view HINERR BT
4. skin n. 3 57453 15. expose v. 2E
5. tiny " N 16. system 7, P
6. bet 3 O 17 fortunately  adv. Zict
7. prove v ks 1E B}% 18. aalp...out WHeh- - il R R 2
8. contain V. A o 19. disease . =5
9. nutrient . e 307} 20. constant adj. 5]
10. remove " B 21.batte  n

11. allow V. KA 22. position n
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The year was 1906. Several members of a New York
family mysteriously! fell ill>.. A new cook had just been
hired?. People began to wonder. Was the new cook
poisoning* the family’s food?

As it turned out, Mary Mallon, the cook, was guilty>—but not in the way you
might think! The family had a disease called typhoid fever®. This disease travels
from person to person through water or food. Although Mary did not appear’ to
be sick, she was a carrier® of the typhoid germ, shown below. Without knowing
it, Mary was spreading’ the disease to other people when she prepared their food.

So how can we protect ourselves from things we can’t even see? Luckily, our
bodies have natural lines of defense. We also have medicines that help our
body’s defense systems work even better. Today vaccines!? protect us from
typhoid and many other diseases.

It’s important to understand what causes disease and how our bodies fight
disease. There are many things we can do to protect ourselves and stay healthy"".

What do eating well, sneezing”, and washing your hands have

in common’?

1. mysteriously adv. £z
2. fallill X
3. hire V. =32
4. poison v. EhE. BF
5. guilty adj. o HRN
6. typhoid fever E
7. appear V. FiLk
8. carrier . WHE
9. spread v. &4
10. vaccine . )
11. stay healthy RIFEE
12. sneeze V. FT 0
13. in common ' 2NEF, FKAE
14. enlarge v. AR

The germ that causes typhoid fever
(greatly enlarged')



Adenovirus??, a type of

virus that causes the
common cold

Protist inside a red
blood cell infected?®
with malaria®*

Some Diseases Can Spread

Have you ever noticed how colds seem to spread quickly
from just one person? One day your friend is sneezing. A
few days later you start to sniffle’. Then a younger brother
or sister gets a runny nose’. Soon it seems that everyone in
your home is reaching for® a tissue*. Why does this happen?

It happens because a cold is a communicable disease’. It is
an illness that can spread from person to person. Communi-
cable diseases are caused by pathogens®—what most people
think of as germs. Pathogens include’ viruses®, some
bacteria’, protists'’, fungi'', and even some parasites'>. Most
of these pathogens are too small to be seen with the human
eye. We can see many of them only by looking at them un-
der a microscope'’.

Viruses

The pathogens that cause diseases such as influenza'® (the
flu) and the common cold are viruses. Viruses are ex-
tremely'’ small and are not even considered'® living
organisms'’. Viruses cannot reproduce'® on their own. They
have to invade'® a living cell?’ and take it over to make
more viruses.

Bacteria

They live all around us in the air, water, and soil. Some
bacteria are actually helpful to humans. Other kinds of bac-
teria are harmful. Harmful bacteria act as?' pathogens in

1. sniffle ) B ¥ 13. microscope

2. runny nose Pl 9] 14. influenza n. ReT
3. reach for (B F)Eaz 15. extremely adh

4, tissue n 4| 16. consider )

5. communicable disease 13 5% 17. organism 7l £
6. pathogen n BIRE 18. reproduce

7. include V. BeE, 84 19. invade )

8. virus n mE 20. cell n

9. bacterium n.  (pl. bacteria) B & 21. act as

10. protist n BEEY 22. adenovirus .

11. fungus n (pl. fungi) B & 23. infect !

12. parasite n H4 4 24. malaria n




the human body and can make us sick. Bacteria are very
small and can reproduce quickly. The streptococci' bacteria,
at right, have been magnified* more than 6,500 times so
that they can be seen clearly.

Protists

Many protists do not harm humans, but some are pathogens
that can make you ill. In the image’ on the bottom of page
8, the green area pictures a protist invading a red blood cell
(dark red area). This protist causes the disease malaria.
Mosquitoes* can carry these pathogens. When an infected
female® mosquito bites® a person, the protists can move from
the mosquito into its victim’’s bloodstream?®. Most cases of
malaria occur? in tropical'® countries.

Fungi

Most fungi are either helpful or harmless'' to humans.
However, a few act as pathogens. Some of those cause skin
infections. If you have ever felt the itch!? of athlete’s foot!3,
you know what a fungus can do.

Parasites

Some organisms, called parasites, get their energy by feed-
ing on other living things. The tapeworm'* in the picture to
the right is a parasite. It lives inside a person’s intestines'>
where it takes nutrients directly from food the person ate.
This parasite is one pathogen that can grow very long. Some
tapeworms can measure'® up to'” 9 meters (30 feet) long.

1. streptococcus (pl. streptococci) 10. tropical adj M

WA 11. harmless adj FEH
2. magnify v. ) PN 12. itch n K PE
3. image n. E & 13. athlete’s foot B
4. mosquito n. i 14. tapeworm n % d
5. female adj. M B 15. intestine n .7
6. bite V. B, AT 16. measure v. | &
7. victim n ZEA 17. upto £ik
8. bloodstream . (fEIFRZRLH)MTFE 18. strep throat BREE M TR A
9. occur v, K& HI

Bacteria that cause
strep throat™

6

' ~,

Fungi (orange) that cause
skin infections, such as
athlete’s foot

¥

Tapeworm, a parasite that
can cause intestinal and
other problems

————

e TS B T 5w T,

Fi
el Eied




What if... ?

Researchers are working
on a “smart’ bandage®.”
This bandage will contain-a
tiny sensor® able to iden-
tify'® germs in a wound.
What if you cut yourself?
How do you think this ban-
dage would help you avoid
an infection?

Natural Defenses

What can you do to protect yourself from these pathogens?
Lucky for you, your body has several lines of defense to
help you avoid' disease. Your body’s system of fighting dis-
ease is called the immune system?. It is hard at work 24 hours
a day. You don’t even have to think about it to make it work.
The immune system’s main job is to protect you from com-
municable diseases. How does your body protect you?

One of your body’s best ways of fighting disease is to keep
pathogens from ever getting inside your body. The largest
organ® of your body is part of this first line of defense. What
is this organ? It’s your skin. Most pathogens can’t get through*
skin unless’ the skin is broken. Can you guess why it’s im-
portant to keep a cut or scrape® clean?

. avoid 2 i) . scrape

. immune system RERG . smart

. organ #/BE . bandage
get through i . sensor

. unless cony. Br3E 0. identify




Pathogens also invade your body through other openings, such
as your nose and mouth. What does your body do when this
happens? Here’s a hint': “Achoo!” That’s right, when you
sneeze, your body is helping to protect you.

Just think about a sneeze. You sniff and a chain reaction?
begins. Something irritates’ the hairs in your nose. The hairs
activate® nerve’ cells. The cells send a message to your brain.
In a split second®, your brain sends an order to your chest
muscles’ to sneeze. As you “achoo,” air speeds out of your
body at up to 160 kilometers (100 miles) an hour. Mucus®
and germs also fire out of your body as you sneeze.

You barely® have time to think about a sneeze. It is your body’s
immediate'’ response'' to protect you. The sticky'? mucus lin-
ing" in your nose and throat'* helps trap" pathogens. Then
your body gets rid of'® them when you cough or sneeze.

Tears and saliva'’ are part of your immune system. If dust'®
carries pathogens into your eyes, tears often wash them away.
If you eat something with pathogens in it, your saliva can
protect you. Saliva, along with'"” the digestive juices” in the
stomach, can kill pathogens.

Your body has many ways to keep pathogens out. Sometimes,
however, they manage to get through the first lines of defense.
When this happens, pathogens take up®' residence” in your
body and make you sick.

1. hint n. & o< 12. sticky adj M
2. chain reaction 8 R N 13. lining " RE. B
3. irritate V. ) B 14. throat n g f
4. activate v. {#E5h 15. trap ! Hib, #0#)
5. nerve . 2 16. get rid of 2R
6. split second 5% (8] 17. saliva n 16 &
7. muscle . A& 18. dust n T
8. mucus 7. i 19. along with H...—i8
9. barely adv. JLEABE 20. digestive juice SH L&
10. immediate adj. SZRIEY 21. take up =

11. response n Rz 22. residence n B, 14




Does chicken soup cure"
a cold? Medical research
says probably not.
However, eating chicken
soup seems to make
people feel better. So
maybe it's worth a bowl or
two. Researchers are still
working on a cure for the
common cold. Stay tuned
to see what happens!

12

Attacking the Pathogens

Don’t think the fight is over when you get sick. In fact, the
battle in your body is probably just beginning. When patho-
gens find their way into your body, white blood cells come
to the rescue'. The lymphatic system® helps produce and move
these cells throughout your body. The vessels® that make up
the lymphatic system carry a clear fluid* called lymph®. This
fluid has seeped® out of blood vessels and contains many white
blood cells.

To see how white blood cells defend the body, let’s look at
what happens when you catch a cold. When a cold virus suc-
cessfully invades your nose, chemicals are released’ to tell
your body something is wrong. This starts a chain of® events’
that brings many white blood cells to the scene to destroy the
viruses.

As white blood cells move from the lymph system to the area
where the virus was found, the lining of your nose often
swells!®. More mucus is produced. This makes it harder for
you to breathe. You get a stuffed-up'! feeling. The good news
about all that discomfort is that it means your immune Sys-
tem is hard at work.

What are some other signs” that show your body
is fighting the cold virus?

The lymphatic system is a body system that helps us fight
disease. This network'® is made up of nodes', small vessels,
and organs, such as the spleen® and tonsils'® (not shown).

1. rescue n TR B 10. swell v. il
2. lymphatic system HEERESR 11. stuff up v, e ZOEE)EXR
3. vessel . w. KE 12. sign n A& . fEJk
4. fluid . FiR. & 13. network n. P 4%
5. lymph n BT 14. node " P
6. seep v. B 15. spleen " i)
7. release v. R 16. tonsil . ks, RHER
8. achain of — &%, —ES 17. cure V. D=y, 14
9. event 7. =4




Lymphatic System




The young woman in the pink

T-shirt carried a measles'’ vi-
rus to her college campus'®.
All of the college students in
the picture got sick from it.
The good news is that now
they probably all have immu-
nity against the measles
virus.

Antibodies' and Immunity?

Your body reacts® to pathogens in many different ways. Spe-
cialized* white blood cells are able to recognize’ different
types of pathogens. They produce chemicals that fight them.
Sometimes certain white blood cells produce antibodies. The
antibodies attach® themselves to specific’ pathogens and
weaken® them. As the number of antibodies increases, the
pathogens become targets® for white blood cells to destroy.

Have you ever had chicken pox'? If so, you’ve probably
gotten it only once. Why? It’s because your immune system
has memory'! cells. If you are infected with the chicken pox
virus again, your immune system recognizes the pathogen.
Then your immune system can quickly make antibodies to
protect you. These antibodies give you immunity, or
resistance'?, to protect you from getting sick again.

So if antibodies protect you, why do you keep getting sick
with colds year after year'*? Your body may have produced
antibodies against particular'* cold viruses. But there are hun-
dreds of different types of viruses that cause the common
cold. You don’t have antibodies against them all. So every
time a new type infects your body, you get sick and you
produce new antibodies against that particular type of virus.
Another problem is that a cold virus can change to form
new kinds of viruses. So the immune system has to keep
working to produce new kinds of antibodies against what-
ever'> pathogens show up'®.

1. antibody n. & 10. chicken pox Kz
2. immunity n. ®Ia N 11. memory n 1B1Z
3. react V. ERN 12. resistance . I, RN
4. specialized m]/. 8 13. year after year TF£F, 85
5. recognize v. AR 1IR3 14. particular adj. LE2 7350
6. attach ! Pt & 15. whatever adj. TEEHN
7. specific ady 5 E B 16. show up HIR
8. weaken V. H 58 17. measles n )is 325
9. ftarget n. Bir, W%k 18. campus i) KE




