SECTION

REING WARM-UP
Objectives
@ Describe homeostasis and what
happens when it is disrupted.

@® Describe how tissues, organs, and
organ systems are related.

@ List 12 organ systems.

@ !dentify how organ systems work
together to maintain homeostasis.

Terms to Learn
homeostasis
tissue

organ

READING STRATEGY ]

Reading Organizer As you read this

section, make a concept map by using

the terms above.
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homeostasis the maintenance
of a constant internal state in a
changing environment

Figure 1 These penguins
have adaptations that help
them maintain homeostasis
in the cold environment in

which they live.
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Imagine jumping into a lake. At first, your body feels Ve
cold. You may even shiver. But eventually you get used to
the cold

water. How does this happen?

Your body gets used to cold water because it returns to
homeostasis. Homeostasis (HOH mee OH STAY sis) is the Mainte.
nance of a stable internal environment in the body. When you
jump into a cold lake, homeostasis helps your body stay wary,
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The environment around you is always changing. Your body
has to adjust to these conditions. For example, generally, op
a hot day, your body is able to react to maintain your body
temperature and avoid overheating. As shown in Figure 1, a]
living organisms have to maintain homeostasis.
Maintaining homeostasis is not easy. Your body needs nutri-
ents and oxygen. Your body needs wastes removed. And your
body needs to defend itself against disease. A single cell cannot
do all of these jobs for the entire body. Fortunately, your body
has many kinds of cells. Some cells remove wastes. Other cells
carry oxygen or defend your body against disease. Together,
these cells help your internal environment stay stable.

Body Organization and Structure
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falling ©u of Balance

sometimes, your body cannot maintain homeostasis.
For example, if you don’t eat the right foods, your
cells may not get the nutrients they need. Maybe
your body systems can’t fight off a disease caused by
pacteria or viruses. So, homeostasis is disrupted. What
happens when homeostasis is disrupted? Cells may be
damaged or may die. When this happens, you can
pecome sick, as shown in Figure 2. Sometimes, people
die when homeostasis is disrupted.

Temperature Regulation

When you are hot, your body gives off heat. You also
sweat. When sweat evaporates from your skin, your
body is cooled. Sweating is a process that helps your
body maintain homeostasis, Sometimes, the body can-
not cool down. This happens when cells do not get
what they need, such as water for sweat. If the body
gets too hot, cells may be damaged.

The body also has ways to keep you warm on cold
days. When you are cold, you shiver, which helps you

stay warm. Sometimes, the body cannot stay warm. Figure 2 When homeostasis is disrupted,

Body temperature falls below normal in a condition a person can become sick.
called hypothermia.

Moving Materials

Your cells need nutrients for life processes. If nutrients are not
delivered, the cells cannot complete their life processes. So, the
cells will die. These life processes often make wastes, which
must be removed from cells. Many wastes are toxic. If a cell
cannot get rid of them, the wastes will damage the cell.

NI T4 Explain the importance of moving materials
into and out of cells. (See the Appendix for answers to Reading Checks.)

Adapting After Surgery People can survive the
L emoval of some parts of the body. For example, doc-
tors may remove a patient’s gall bladder, spleen, or large intestine
because of disease or injury. However, the patient’s body must
make adjustments to maintain a stable internal environment.
Examine how the body adjusts to the loss of a body part due to
disease or injury. Identify how the body changes in order to main-
tain a stable internal environment. In your science journal, write

\ 2 Newspaper article about your findings.

Section 1 Introduction to Body Systems
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As you may know, your body is made up of billions of ce]js A
cell is the basic unit of all living things. You have many king,
of cells. For example, you have muscle cells and nerve ceJ;

Various kinds of cells make up the parts of the body. Theg
cells work together in much the same way that players op ,
soccer team do. Just as each person on a soccer team has a g
during a game, each cell in your body has a job in maintaj,. |

ing homeostasis. For example, muscle cells are cells that cay
Il contract, or become shorter. They allow movement. Nerve cel); |
receive and transmit electrical impulses, or messages.
tissue a group of similar cells that A group of similar cells working together forms a tissug, |
perform a common function Your body has four main kinds of tissue. The four Kinds of
tissue are shown in Figure 3. Each kind of tissue is made yp !
of its own kind of cells. For example, muscle cells make up
muscle tissue, and nerve cells make up nervous tissue. F
Each kind of tissue may have variations based on the |
specific function of the tissue. For example, both bone and |
blood are kinds of connective tissue. However, the tissues differ,
s The connective tissue of bones supports the body and protects
| | organs, so it is a solid. The connective tissue of blood moves
throughout the body, so it is a liquid.

' F ULl N e 8 How are cells and tissues related?

. Epithelial tissue covers and pro- ' : :I:I'c‘::?;l; tslissnlz:lasstehr::;JlsJ .
tects underlying tissue. When you [FS8 , T |tgis b ing
look at the surface of your skin, AT 41 brai:. o |
you see epithelial tissue. The cells & L ey ; :

: sense organs.
form a continuous sheet. £
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@{4 Organization of the Stomach

The stomach is an organ.
The four kinds of tissue work
together so that the stomach
can carry out digestion,

Nervous tissue in the stomach partly
controls the production of acids that
aid in the digestion of food. Nervous
tissue signals when the stomach is full.

- Epithelial tissue lines the

Blood and another connective—-___; stomach.

tissue called collagen are found -
- ’:‘

Layers of muscle tissue break
up and mix stomach contents.

in the wall of the stomach.

Tissues Form Organs

One Kind of tissue alone cannot do all of the things that
several kinds of tissue working together can do. Two or more

tissues working together form an ergan. Your stomach, shown in organ a collection of tissues that
Figure 4, uses all four kinds of tissue to carry out digestion. Cs"‘{)":t a specialized function of
the body

Organs Form Systems

Your stomach does a lot to help you digest your food. But
the stomach doesn’t do it all. Your stomach works with other
organs, such as the small and large intestines, to digest your
food. Organs that work together make up an organ system.

E LE LM e 8 How is the stomach part of an organ system?

-. ; nﬁ'__ . (‘Ai“u‘*ﬁ }/p : v
Muscle tissue
is made of cells /4 X\

that contract and Ve o % <% \“\ Connective tissue
relax to produce |8 S : 125 q - @ |10|ns supports,
movement. o Akl o e o < | protects, insulates,
Iz ; : / /’ nourishes, and
cushions organs. It
also keeps organs

from falling apart.

.
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Together

Organ systems work together to maintain homeostasis. Yo,
body has 12 major organ systems, as shown in Figure 5. T, |
circulatory and cardiovascular systems are shown together. The
cardiovascular system includes your heart and blood vessel,
Additionally, these organs are part of the circulatory systey
which also includes blood. Together, these two systems delivg
the materials your cells need to survive. This is just one exampje
of how organ systems work together to keep you healthy.

F GELL Ll Ne e @ Give an example of how organ systems work !
together in the body.
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Integumentary System  Muscular Sy ‘ Skeletal System Your Cardiovascular and
Your slgm protects you m.us;ular system works bones provide a frame - Circulatory Systems
from disease and regu-  with the skeletal system  to support and protect Your heart pumps blood
lates body temperature.  to help you move. your body parts. through all of your

blood vessels.




Nervous System Your
nervous system receives
and sends electrical
messages throughout
your body.

Digestive System Your
digestive system breaks
down the food you eat
into nutrients that your
body can absorb.

SECTION
Review

Using Key Terms

N\
1. In your own words, write a defi-
nition for the term homeostasis.

Understanding Key Ideas

2. Which of the following state-
ments describes how tissues,
organs, and organ systems are
related?

a. Organs form tissues, which
form organ systems.

b. Organ systems form organs,
which form tissues. |

¢. Tissues form organs, which
form organ systems.

d. None of the above

3. List the 12 organ systems.

) Horpeostasis is the
Maintenance of a stable
Internal environment.

L2 group of cells that
Work together is a
Ussue. Tissues form
Organs, Organs that
Work together form
Organ systems,

’ €1e are 12 major
83N systems in the

um, ! :
Orga:ln Body; Math_Skills
togeth:! i‘:)e?:I e 4. The human skeleton has 206
the ody maint%in bones. The human skull has
OMeostasis. 22 bones. What percentage of

human bones are skull bones?

Lymphatic System

The lymphatic system
returns leaked fluids to
blood vessels and helps
defend against disease.

Endocrine System
Your glands send out |
chemical messages, .=
which control body

functions. ‘

Critical Thinking

5. Applying Concepts The circu-
latory system delivers nutrients |
to cells in the body. What might
happen to homeostasis if this

system were disrupted? Explain 1
your answer. ;

. Predicting Consequences Pre-
dict what might happen if the .
human body did not have spe- f
cialized cells, tissues, organs,

and organ systems to maintain
homeostasis.
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