Organizatior of the
Human Body

THINK ABOUT IT The batter slaps a ground

ball to the shortstops who fields it cleanly and

Key Questions

€ How is the human body throws the ball toward your position—first
organized? | base. In a single motion, you extend your
What is homeostasis? glove hand, catch the ball, and extend
your foot to touch the edge of the base.
Vocabulary An easy out, a routine play. But think
epithelial tissue about how many systems of your
connective tissue body are involved in making this
newciust-hssue type of “routine” play. How do |
:\::wcezs;;i?: they all work together? S B
feedback inhibition
Toking Notes Organization of the Body
Preview Visuals Examine (= How is the human body organized?
Figure 30-2. For each system, Every cell in the human body is both an independent unit and an inter-
describe how you think it inferacts depc'ndcnt part of a larger community—the entire organism. To com-

with at least one other system. -
HiEL iogste vs plete a winming play, a player at first base has to use her eyes to watch the

ball and use her brain to figure out how to position her body. With the
support of her bones, muscles move her body to first base. Meanwhile,
the player’s lungs absorb oxygen, which her blood carries to cells for use
during cellular respiration. Her brain monitors the location of the bal
and sends signals that guide her glove hand to make the catch.

‘ How can so many individual cells and parts work together so
cthcieqtly? One way to answer this question is to study the organiza-
tion of the human body. The levels of organization in the body
include cells, tissues, organs, and organ systems. At each level of

orgamization, these parts of the body work together to carry out the
major body functions.
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§e|ls A cell is the basic unit of structure and function in living thié*
/ s z;nu learned‘m_Chap‘ter 7, individual cells in multicellular organism*
end to be specialized. Specialized cells, such as bone cells, blood cells
and muscle cells, are uniquely suited to perform a particular function-

Tiss )
,lhe:’::r At_BTOUP Of cells that perform a Sing]e function is Called a tlS’ue‘
e tour basic types of tissue in the human body-—epithf“' '

connective, nervouy <
-LIVE, s, and muscle. Fi a8
type of tissue, Flgure30-1 shows it
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> Epithet»ial Tissue The tissue that lines the interior and exterior
bodv surfaces is called epithelial tissue. Your skin and the lining of
vour stomach are both examples of epithelial tissue.

» Connective Tissue A type of tissue that provides support for the
bodv and connects its parts is connective tissue. This type of tissue
includes tat cells, bone cells, and even blood cells. Many connective
tissue cells produce collagen, a long, tough fiber-like protein that is the
most common protein in the body. Collagen gives tissues strength and
resiliency, helping them to keep their shape even under pressure.

» Nervous Tissue Nerve impulses are transmitted throughout the
body by nervous tissue. Neurons, the cells that carry these impulses,
and glial cells, which surround and protect neurons, are both examples
of nervous tissue.

» Muscle Tissue Movements of the body are possible because of
muscle tissue. Some muscles are responsible for the movements you
control, such as the muscles that move your arms and legs. Some mus-
cles are responsible for movements you cannot control, such as the
tiny mu-cles that control the size of the pupil in the eye.

ues that work together to

d functions is called an
nervous tissue,
tissues are,

Organs A group of different types of tiss
perform a single function or several relate .
organ. The eye is an organ made up of epith‘elial tissue,
muscle tissue, and connective tissue. As ditferent as these
they all work together for a single function—sight.

f organs that perform
and spinal cord are
interact to maintain
tems, along with their

Organ Systems An organ system is a group ©
d”*‘-‘h‘ related functions. For example, the brain
organs of the nervous system. The organ systems
h‘lmmmasis in the bud'y as a whole. The organ sys
"uctures and main functions, are shown on the next page.

FIGURE 30-1 Types of Tissues

The four major types of tissues in the
human body are epithelial tissue,
conneclive tissue, nervous tissue, and
muscle tissue. Predict Which organ
may not contain all four types o
tissue?
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Respiratory System

Nose, pharynx, larynx,
tracheq, bronchi,
bronchioles, lungs

Brings in oxygen needed
for cellular respiration
and removes excess
carbon dioxide from

the body
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Digestive System

Mouth, pharynx,

esophagus, stomach,
small and large
intestines, rectum

Breaks down food:

absorbs nutrients;
eliminates wastes

Excreiory System

Skin, lungs, liver,
idneys, ureters,

urinary bladder,
urethrg

Elimincﬂes waste
products from the
ody
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Endocrine System

Hypothalamus,
Pituitary, thyroid,
parathyroids,
adrenals, pancreas,
ovaries (in females),
testes (in males)

Controls growth,
development,
and metabolism;
maintaing
Omeostasis

blood cells
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Reproductive System

Testes, epididym'
vas deferens, yrethro,
and penis (in males)
ovaries, Fallopia”

lubes, utervs, ¥0g"™

[in females}
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Homeosfosl -
what is homeostasis?

o things are €asy to abserve, When Room temperature

You run or swim

Sﬂm i Th’ nswer d
i even write the ans \u Lo o test question, YOu can see - € ecreqses,
podv at work. But behind the scenes, your body’s systems are 4
x\'(lrl\'iﬂg L.'Ol’lSt'dntlly to do “f’"ﬂcthmg that is ditheult to see &« Thermostat senses
seople appreciate—mad ;. ! ’

nd lh..]t o ¥l rpwi]- ]PL ; "“ maintaining a controlled, OFF | temperature change and turns ON |
dable internal € / onment. This stable environment is | heating system on or off. a4
.lled homeostasis, which means “similar standing” %

Homeostasis describes the relatively constant .
ternal physical and chemical conditions that organisms X .
qaintain despite changes in internal and external b Room temperature
environments. Homeostasis may not be obvious, but for 2 increases. p
|iving organism, it’s literally a matter of life or death,
feedback Inhibition If youve ever watched someone FIGURE 30-3 Feedback Inhibition
drving a car down a relatively straight road, you may have A home heating system uses a feedback

noticed how the person constantly moves the wheel left or loop to maintain a stable, comfortable
environment within a house.

Tt ACjiSANg direction to keep the vehicle in the mid- Interpret Diagrams What is the stimulus
dle of the lane. In a certain sense, that's how the systems of in ,h,i';eedbjc'k loop?

the body work, too, keeping internal conditions within a

certain range, and never allowing them to go too far to one

side or the other.

» A Nonliving Example One way to understand homeo-
stasis is to look at a nonliving system that automatically
keeps conditions within a certain range like a home heating
system. In most homes, heat is supplied by a furnace that
burns ol or natural gas. When the temperature within the
house drops below a set point, a thermostat sensor switches
the furnace on. Heat produced by the furnace warms the
house. When the temperature rises above the set point, the
thermostat switches the furnace off, keeping the tempera-
ture within a narrow range.

A system ke this is said to be controlled by feedback

inhibition. Feedback inhibition, or negative feedback, is
the process in which a stimulus produces a response that EIEVocabuk:ry

9pposes the original stimulus. Figure 30-3 summarizes ACAQEM_IC WORDS The
L ating system. noun inhibifion means “the

the feedhack inhibition process in a home he % . ' )

o apnace s iched o, roduces  product ol et ke o
at) that changes the environment of the house (DY refers to a response that blocks

faising the air ténperature). This environmental c}}ange further actions of a stimulys.

then “feeds back” to “inhibit” the operation of the furnace.

I other words, heat from the furnace eventually raises the

emperaty re high enough to trigger teedback ﬁlgnal that

Wilches the furnace off, Systems -ontrolled by feedback

_ Mhibition are generally very stable.

: :n Your Notebook Describe anorher_excmpfe ofa
“hving system that requires constant adjustment.
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FIGURE 30-4 Body Temperature Control In the human
body, temperature is controlled through various feedback
inhibition mechanisms. Infer Why do you think moving
around on a cold day helps to keep you warm?

» A Living Example (¢ uld biologica} SYste
achieve homeostasis through feedback inhik?‘1§
Absolutely. All that is nceded is a systen, tha:‘mm‘
Jates some aspect of the ccllula}r envimnmemre ]
that can respond to feedback from its own aq?:_ .
by switching on or ofl as needed. Such me(:hamme\
are very common, not only in the humap body Sbms
in all forms of life. *ou

One example is the maintenance of body tg,
ture. The body regulates temperature by 3 mecha‘:fira.
that is remarkably similar to that of a home heg;, m
system. You can follow b{)dy temperature regulation
in Figure 30-4. A part of the brain called the hypo.
thalamus contains nerve cells that monitor bot}, the
temperature of the skin at the surface of the body ang
the temperature of organs in the body’s core.

If the nerve cells sense that the core temperatyre
has dropped much below 37°C, the hypothalamys
produces chemicals that signal cells throughout the
body to speed up their activities. Heat produced by
this increase in activity, especially cellular respiration,
causes a gradual rise in body temperature, which is
detected by nerve cells in the hypothalamus.

Have you ever been so cold that you began to
shiver? If your body temperature drops well belowits
normal range, the hypothalamus releases chemicals
that signal muscles just below the surface of the skin
to contract involuntarily—to “shiver.” These muscle
contractions release heat, which helps the body tem-
perature to rise toward the normal range.

If body temperature rises too far above 37°C, the
hypothalamus slows down cellular activities to reduce
heat production. This is one of the reasons you may
feel tired and sluggish on a hot day. The body also
responds to high temperatures by producing sweat
which helps to cool the body surface by evaporation.
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. dOPEN-ENDE ANQUIRY. s e i
Maintaining Temperature g Analyze and Conclude

You will receive a thermometer and three beak-
ers of water at the following temperatures:
25°C, 35°C, and 40°C. Develop a method to
keep the temperature of the 35°C water within
one degree tor a period of fifteen minutes. Yoy
may use the contents of the other two beakers,
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1. Compare and Contrast Compare this experi
ment to what happens in your own body during
temperature regulation.

2. Interpret Visuals Make a feedback loop simild" X
FO}?‘@ ones in Figure 30~4 that shows how fe¢ i
inhibition wag involved in this activity.




Lver and Homeostasis The liy
uestive system because it pro.
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For example, when proteins are broken dow

. n for energy, ammoni

: -ed. The | : ) ia, ;
Jtoxic bypr'odl?ct, is produced .‘ Ihe liver quickly converts ammonia Andrew’sh urur::j

o ured which is much less toxic. The kidneys, as vou will read a bit sample showed an

2 abnormal amount
yter then remove urea from the blood. The liver also converts man

Ted e of a certain
Jangerous substances, including some drugs, into compounds that ’

- substance. What
cn be removed from the body safely. substance do you

One of the liver’s most important roles involves regulating the level fhinkiwses ‘7'4
,fasubstance we take almost for granted as something completely -
parmless—the simple sugar, glucose. Glucose is obtained from the
foods we eat, and cells take glucose from the blood to serve as a source
of energy for their everyday activities. Naturally, right after a meal,

s the body absorbs food molecules, the level of glucose in the blood
begins to rise. That's where the liver comes in. By taking glucose out
of the blood, it keeps the level of glucose from rising too much. As the
body uses glucose for energy, the liver releases stored glucose to keep
the level of the sugar from dropping too low.

The liver’s role in keeping blood glucose levels within a certain
range is critical. Too little glucose, and the cells of the nervous system
will slow down to the point that you may lose consciousness and pass
out. On the other hand, too much glucose gradually damages cells in
the eyes, kidneys, heart, and even the immune system. Abnormally
high levels of glucose are associated with a disease called diabetes. In
diabetes, changes occur in either the pancreas or body cells that affect
the cells’ ability to absorb glucose. Diabetes, one of the fastest-growing
health problems in the developed world, is the unfortunate result of
filure of homeostasis with respect to blood glucose levels.
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The lab test of

Review Key Concepts 3. Draw a Venn diagram to relate the

1. a. Review What are the four types of tissues? four basic levels of organization in the
b. Explain Describe the function of three organ sys- human body. Provide at least three
tems depicted in Figure 30-2. examples for each level of organiza-
¢. Classify Compare the characteristics of two types tion. Hint: Your Venn diagram should
of tissues. Identify parts of the body that contain have a nesting structure. One set of
these typés rEL e?tamples_ could be skin cells, epithelial

2. . Review What is homeostasis? tissue, skin, and the integumentary

+ Q. Review at is home : system.

b. Explain What are two roles of the liver in
Maintaining homeostasis? '

¢. Apply Concepts Do you think that fe_elmgs of
hunger and fullness are an example of feedback
inhibition? Explain.
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