Science Ch. 4

Body systems
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The human body 1s an amazing
75 000,000,000,000 cells. These cells are
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of those cells is a living unit.
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(98.6° F). Cells in different parts ol

other to kee

temperature range- around 37°C
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in that mngc. Your body depends on its cells t(; make it run smoothly
t I:v surprising thing about cells is that they do so many important
t:\ s but they are so small. The largest cell, the human egg ¢ ell, is
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) functions. Ke
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The heart must beat without
stopping so that the body has
a constant supply of blood. Tissuves

Heart muscle cells have many
mitochondria (red) to provide
energy for this task

The arrangement of muscle cells in this
heart tissue allows the muscles to shorte
and then relax, causing the heart to bec

@

Breaks down foods into a form the b "j/ can U

Controls internal cc nditions growth 'jc-v("opmcﬂ

l)ﬂ\’ H“,r"'l’j ) tion

Removes wasles from the k,ff)()d

Defends the body against pathogens

Muscular Allows body movement and movement ot substances
2

within the t)'/jy

Controls body movement thought, ana behavior

Produces sex cells and offspring

These blood cells are only
two of the many kinds of
cells that make up your body
Red blood cells carry oxygen
throughout the body so that
all cells can carry out life
functions. White blood cells
help to fight off disease-causing
invaders that attack the body.
Although each person is
unique, the cells of everyone’s
body are similar in some ways.
This similarity makes it possible
for individuals to donate their
Organs blood to others. Other cell
The heart itselt is an organ. In similarities enable people to
addition to muscle tissue, the donate entire organs.
heart is made of tissues that
provide support and protection
and that form its blood vessels

Provides the body with oxygen and removes gas

wastes from the blood

Respiratory

Provides body protection and support, interacts with

muscles to allow movement

Skeletal

V Lesson Checkpoint

1. What is the basic unit of structure in the human body?

2. Identity and give an example of each level of organization
in the human body.

There are four basic types of blood
Usually, only individuals with the same type can exchange
blood. Use reference sources to find out the four basic types
of blood and which one can be donated to anyone
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When you look at @ bone,
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Blood flows through every par

Parts of a Bone

Q Spongy bone tissue
makes the bone lightweight.
It is thickest near joints.

G Red marrow in the spongy bone
of the long arm and leg bones
makes new red blood cells.
Yellow marrow in the center
cavity of long bones stores fat.
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Calcium in the bony material
that makes up much of your
body’s long bones helps make
the bones hard and heavy.
The network of spaces in this

wert made 0l

Mui h of the umjlur;l‘ 1S
But vou still have

he t« J of your ears

pluu\ is cartilage. Bones and
Jetal system

nctions [hey \U})}H»H voul l)«x:j\ and

blood cells. Bones
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As people grow older, they lose
calcium in their bones. The result
can be seen in the bone below.
This is a bone of a person who
has o disease called osteoporosis.
Bones that are weakened like this

can break easily.

v Checkpoint What are three
functions of bones?

2. @ Cause and Effect What is

osteoporosis? What is its cause?

and back pum ct

Joints

A Jo:m (s g place
nes meel Flexible

vers and protects

where

ftwO bo
cartiloge €O
the ends of bones ot }
The shape of cartilage
surfaces and the way they
fit together determine the
directions a joint can MOve
Strong cords of tissue called
ligaments connect the bones

In eOCh Jom?
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Ball-and-Socket
The shoulder joint allows
the arm to swing freely in

o circle. This type of joint

allows the most movement

=

Hinge
The knee joint works like the
hinges of a door. It allows the

leg to bend and straighten

'

YW’
.k

Pivot

The joint at your elbow
allows bones to rotate around
one another. This allows your
arm fo twist.
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Muscular System
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skeletal and muscle s
w do muscles and bones

3. @ Cause and Effect Ho

work together to cause movement?

The hinge joint
of the knee allows

:2\::;:;:‘39 B Carrots are good sources
Y. of vitamin A, which helps
the body use calcium and

phosphorus to form bone.
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Veins carry blood to the heart
Your heart is a muscular organ

that 1s about the size of your fist

It beats about 70 times a minute

in adults, a little faster in children
and teens. The pumping of your heart
moves blood through all parts of your
body. Blood travels away from the heart
in thick, muscular tubes called arteries. As
arteries move farther from your heart, they
branch and become smaller and smaller until

they form capillanes.

Platelets 1
\\Q
'} Red blood

Whm.' blood cells
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Oxygen in an alveolus m- . a5 gergy,
the alveolus and capillary qlls,
There red blood cells pick .p the
oxygen and carry it throu oyt
the body. Carbon dioxide oves
from capillaries to the alvelys,

Blood Cells

Red blood cells carry oxygen to your

cells. White blood cells attack and destroy
bacteria, viruses, and other disease-causing
porticles. Platelets are pieces of cells formed
in bone marrow. When you are cut or
bleeding, platelets cause tiny fibers to form
in the blood. These fibers cause the blood to
clot, which helps stop bleeding.

ys are made of a spongy
motenal that contains many
bconchMJ tubes, air sacs
and blood vessels

Alveoli
Alveoli occur

in bunches
Each alveolus

has its own tiny
bronchiole that

supplies it with
oxygen

Diaphragm

Lungs do not contain muscle

B tissue Air enters your lungs

5 when the muscular digphrogn
| contracts, pulling your ribs

® upand out The digphrogm
>t relaxes when you exhaole

Respiratory System

As cells in your body receive nutrients from the blood
they also need oxygen. Cells use oxygen to release
energy from nutrients. In the process, carbon dioxide is
produced. This gas is a waste that must be removed from
cells. Blood is the substance that delivers the oxygen and
removes the carbon dioxide. Blood picks up oxygen and
releases carbon dioxide as it travels through your lungs

Your lungs are part of the respiratory system. The
respiratory system also includes your nose, trachea, and
bronchial tubes. The function of the respiratory system
is to take in oxygen from the air and release carbon
dioxide from the body

When you breathe in, air enters your nose. From your
nose, air moves to the lungs through the trachea. Thi
trachea branches into bronchial tubes, which continus
to branch into smaller and smaller tubes. The smallest
of these tubes are called bronchioles. In the lung:
bronchioles end at tiny sacs, called alveoli. Capillaries
cover the alveoli. It is in the alveoli that oxygen enters
the blood and carbon dioxide is removed. This gas
exchange occurs quickly and at all times. When you
breathe out, the carbon dioxide leaves the lungs and

exits the body

v Lesson Checkpoint

1. How does the exchange of carbon dioxide and oxygen take ploce?

2. How do the digestive ond circulatory systems work together to provide
body cells with the materials they need?

3. LEULFREESES Expository Find out what simple steps everyone
can take to keep his or her respiratory system heo'thy Then write a two
minute radio announcement that informs the public of what you found
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| Lesson

How:r do systems Keep
the body healthy? @

f the immune system, but &
sk, In fact, everything the |

The antibodies cause

the pathogens to clump
together. These clumps

of pathogens are
destroyed by the body_
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Fighting off disease 13 the job «
» () the [«

r systems contribute
other systems C everal systems.

body does requires the work of s “‘1
Immune System il
«ar is going on in your et
You may not know it, but a warisz b e Antibod
, : r dete
bodv every day. Your body must constantly dc . |
OV eve daay. — trying to attack it. Some white blood cells alert
itself against pathogens that ¢ o s, (i another kind of white b
) sms such as bacteria, VIruses, Il to prod ibodi
Pathogens are organi ce produce antibodies.
fungi that cause disease.
- - A’ 2Ae _' Cver
Pathogens can be found every where, bul mosl. ) bl
{ , e
get a chance to make you sick. A healthy body is
to defend itself against pathogens. Your hody husl | Fighting
: o fo JIf f yathogen invaders. _
several ways to defend itself from pc 9l i Pothogens Even with these defenses, pathogens sometimes enter 1
. ] / ) ., :
Many pathogens enter the body tlm ugj . body. When that happens, your immune svstem tirios
. » R - . . ~F ) - -‘ ) y |
openings. Your body’s first line of dtle"nse is to pr | into action to fight the invaders. First. it increases bloocd .
pathogens from entering. It does this in several ways. to the area of the pathogens. That's why an infected cut
Your skin is an effective barrier that stops many becomes red and swollen. The inc reased blood supply signal
pathogens. The tears that your eyes produce wash White blood cell one type of white blood cell to attack and kill bathogen:
pathogens away. Tears also contain chemicals This type of white blood cell will attack any kind of invad
that kill bacteria. The linings of your nose, mouth, After a pathogen Other types of white blood cells are more specialized. T]
and throat secrete mucus that traps pathogens. Your enters the body, can tell the difference between various pathogens. Thes:
saliva and the juices produced in your stomach contain a white blood cell Whlt('.Nu« d cells produce antibodies, chemicals that kil
pathogen-killing chemicals. recognizes it. The white h Spedlic pathogens. This response also allows the body to
Your body’s reflexes also help fight pathogens. Sneezing  blood cell reproduce recognize and fight the same pathogen if it enters the bod
und ((‘llgl]lng rld your lul]gs and tllrout ()f path()gens many hmeS, p;;OdUU"‘g (lgllj”] \'\Ylld\ th(' lh(“‘]l[(ln] O see h(“\' \\'h”(' hl“( '(i cells t 1rget
. ‘ : , many mor I and hght specific pathogens.
Your stomach may expel food that contains pathogens. Sy Tois e d fight specific pathoge
Y €X]
blood cells. Your body responds in the same way to vaccinations. A
| vaccine is made of dead or weakened pathogens that can ne
: How Pa'hogens Are sPread Obtier whtlis Elsod il longer cause t:n' dm;uw illhv I'm;lm‘l- triggers your immuns
! : . : HE system to produce white blood cells that continue to fight
g * Direct contact with an infected person, such as kissing O"Odf body cells that ‘
-’ or touching contain the pathogens. pathogens when they enter the body
| They kill the infected cells
i ° » . . & 4 y
| Breathmghm tiny droplets of :louslure from an infected and the pathogens. 1. ¥ Checkpoint What are four barriers to pathogens
‘ r w »
| Ge L0 Sneﬁze‘s O}: e sf entering the body? Why are they importants
® Using eating utensils that an infect r T T : |
’ Conn'god wi:'l an ' hec 7 pe Eiinon el Al Writin ' m L= 8 Narrative Write a story abou!
carries the pmm;fegnomsm, Tt Yy a war between pathogens and white blood cells in o

' 's bod
* Eating or drinking contaminated food o water person’s body
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Respiratory and Circulatory Systems
These systems begin 1o work harder with

activity. Breathing rate increases This provides
more oxygen fo the working muscles. It helps
get rid of their carbon dioxide waste The heart
pumps faster. This delivers more nutrients and

oxygen to muscles

Endocrine System

Endocrine glands check the body’s
condition. Their hormones make sure
the muscles have enough energy
They maintain stability

Digestive System

The digestive system has already
begun its work before activity
begins. Iis role is to prepare the
body for activity. Some nutrients
are in the blood, ready to supply
energy. Some nutrients are stored
in tissue to be used as needed
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Nervous System
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Staymg Healthy Habits
* Eat well-balanced meals

* Get regular physical activity

* Sleep at least eight hours every night

Avoid using alcohol, drugs, or fobace
Keep your body clean. Wash your hand
Wear protective gear when partici;
sports that require it

* Wear a safety belt when ridin

ct
Ll
—

Dflnk plemy Q‘ water
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The Amazing

Machine

Your bOdy 1snt worﬁmg hard
only when you are very
octive. Here's what happens
each day

bor ¢
)ﬁ&‘* ,‘:;': 14 ‘

- P

Brain cells
You use about 7,000,00(
bran cells

.

Heart tissue
w'ﬁ.\‘r ‘e;‘\'f t"—‘.'
‘(4\‘ J rrIJ imes

VAR

Hair cells

-

Red blood cells
EU("»‘ !Q_‘d L"f» ) i el i mn
common type of cell in you

bOdy will pass throus 1h the
heart 14,000 times
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Write and solve an equation to answer
the questions

“ If you count 28 heartbeats in 10

seconds after exercising, what is
your heart rate in beats per minute?

” It the doctor tells you that your heart rate

is 84 beats per minute, how many beats
did the doctor count in 10 seconds?

ate (or pulse) is usually expressed in

. heart rate is
: easy way fo find your nee
o P::h“::::; ?:r IOYseconds and then multiply by 6.
to coun

This will give an accurate heart rate, b:;ause there are
60 seconds in a minute, and 10 x 6 = OU.

heart rate was 72 beats per
If vour doctor told you that your . ?
minjteLJ how many heartbeats did the doctor count in 10 seconds

A person’s heart r

For Questions 3 and 4, use the
about maximum safe heart rat

f
ntormation

on page 108

et b equal the number of beats in 10 seconds

Find the safe maximum k art rate for @
person who is 25 yec

6b =72 Write a multiplication equation.

At what age would n's maximum

6b_72 Multiplication and division are inverses, heart rate be 180 b yer minute?

so divide both sides by 6
b=12

The doctor counted 12 beats in 10 seconds.

If you are healthy, it is a good idea to increase your heart
rate by exercising, but there are limits to how high it should go.
One guideline is that an adult's maximum heart rate plus age
should equal 220. What is the safe maximum heart rate for
a healthy 30-year-old?

ci .! "k

Jke-riome Achivity |

Let R equal an adult’s maximum heart rate.

=

R+ 30 =220 Write an addition equation.
R+30-30=220-30

R = 190 Addition and subtraction are inverses,

so subtract 30 from both sides.

The safe maximum heart rate for a healthy 30-year-old is

heart rate in beats per minute. Do it
190 beats per minute.

first after sitting still for 10 minutes. Then

do it again immediately after exercising,

1 minute later, and 5 minutes later
Compare the rasults.
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Chapter 4 Revi

gxplain Concepts
Use VOCObUlary =t 10. Explain how muscles and bones »

. 96 : ther to cause movem Ork process Ski”s
[alveoli (p101)  gland -9 . fogelel o ﬁ
] .

f L
' @ Test Prep
antibody hormone (P 99) 11. The body's systems work 'Ogethe” ‘

. Infer Suppose the small intestine did not - Ch the letter that best letes the
- ocesses bal Oy 13 PP oose the letter that best completes the
(p. 103) all its lite pr anced, Wh, . have villi. What could you infer about

the body’s ability to supply nutrients to

impU|$e P 95) ol hiok balance is importan? . statement or answers the question

endocrine gland o, on (o 95)

. ' 16. Which describes two or more tissues
(p. 96) 12. The graph shows the level of Qlucoy, - its cells working together to perform a function?
pathogen p- 102) : a person's body before and after sk\ 14. Model Draw a diagram to show A organelles B cells
enzyme (p. 7] . drank some juice. Use the "[Ofmm.i how oxygen and carbon dioxide are © system © organ

in the graph to explain how the bod exchanged in the alveoli of the lungs.
/

iy ! "W —— 17. Which system takes in oxygen from the air
t abov : work together to kee 9
Use the vocabulary word from ki Z SPHT el 9 d © keep the bog ™ c and delivers it to the blood!
that best completes each sentence. : processes balanced. ause and EHeCf B circulatory system
‘ lled afn) - . — _ | G >
1. Anerve cellis also called aln ‘ﬂ < 15. Make a graphic organizer like the one | digestive sysiom
. S H r \
2. A chemical released by endocrine glands below. Fill in the correct cause and effect SURRICICEY Kysen
s called a|n) D endocrine system
| —
18. Which is th st common disease it
3. Aln)___ isan organ that produces a t Ich is the most common disease it
chemical § 3 the United States that is not caused |
IC :
| ) g High glucose level EIOgens
4. A message in a nerve cell is a[n) . c ol i blood D arthritis
. ° - .E £ ‘OC\": (S
3. Oxygen enters the blood in tiny sacs 5w "oP rosis
called g‘ g rf \ Glucagon is ’ uscular dystrophy
- - " E / released
6. Aln) ___ is achemical that breaks down - i | " | 10, |
food g ¥ « Explain why the answer you cl
| ‘ Juestiol 17 is best. Fo eqc!
7. A chemical thot destroys a specific kind of - L ) 1 . » answers you did not choose, give a
pOihOgen IS O{ﬂ) IS - 0 30 60 90 120 150 reason ' y it is not ‘}",‘ best choice
Time after eatinc min
8. An organism that causes disease is called e 20. Descriptive
a(n| | ro— ey |
e xplain how your bocw s systems work
. together when you use Amnhee
9. Atissve or organ that releases g chemicol ‘ S Y Jse Q put

into the bloodstream is aln) .
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