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Key Questions

(= What is the principal role
of the structures of the excretory
system?

How do the kidneys clean
the blood?

How do the kidneys

help maintain homeostasis?

Vocabulary

excretion

ureter

urinary bladder
urethra

nephron

filtration
glomerulus
Bowman's capsule
reabsorption

loop of Henle

Taking Notes

Preview Visuals Examine
Figure 30-19. What does this
Figure reveal about the impor-
tant functions of the kidneys?
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THINK ABOQUT fT 1ts a hot day, P
and vou've been getting thissty for W o
hours. Finally, you get the chance to
go inside, and you gulp down more
than a liter of water. The water tastes |
great, but as you drink, you begin o T
to wonder. Where’s all that water :
going? Will it just dilute your blood,
or is something in your body making
sure that everything stays in ba!ance?

@ o

QUSTY < _
What is the principal role of the structures of the
excretory system?

The chemistry of the human body is a marvelous thing. An intricate
system of checks and balances controls everything from your blood
pressure to your body temperature. Nutrients are absorbed, stored, and
carefully released when they are needed. However, every living system,
including the human body, produces chemical waste products, some of
which are so toxic that they will cause death if they are not eliminated.

For example, as a normal consequence of being alive, every cell
in the body produces waste compounds, including excess salts and
carbon dioxide. Ammonia, one of the most toxic of these waste com-
pounds, is produced when the amino acids from proteins are used
for energy. Ammonia is converted to a less toxic compound called
urea, but it, too, must be eliminated from the body. The process by
which these metabolic wastes are eliminated to maintain homeostasis
is called excretion. Excretion is one part of the many processes that
maintain homeostasis.

(=) The excretory system, which includes the skin, lungs, liver,
and kidneys, excretes metabolic wastes from the body. The ureters, uri-
nary bladder, and urethra are also involved in excretion. Figure 30-18
shows the major organs of excretion.

In Your Notebook Make a two-column table that lists the organs of
excretion in the first column and their function in the second column.
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the Skin The skin excretes eXCess

. Water sa]
all amount of urea ip » Salts,
and asma very small an. SWeaF. By releas. FIGURE 30-18 The Excre-
ing sweat 1n t y S ) ounts, thjs Proces tory System The organs of
P wastes even w -
ehmmates . €N you may not think ‘ m: :I:(icre'tory 5>/I§tem Lr_lélude
oure sweating. r n, lungs, liver, kidneys,
o / ureters, urinary bladder, and
s Byfoary urethra.
The Lungs The blo: < transports Carbon gjgy °
ide, a waste product of cellylay TeSpiration, fr,,
1 ) m

1 o
the body cells to thc Tungs, When por on §
your lungs excrete < thon dioxide apq small
amounts of water vapor,

Ureters transport urine

The Liver The liver plays many importang roles from each kidney to the

inexcretion. As we [ave S€en, one of jtg Principa] ) ¢~ wrinary bladder.
activities is the conversion of potentialy danger-  Kidneys " ( ) o
ous nitrogen wastes. s product of Protein bregk- ' , Tfhe urinary b'?‘,ﬁ'{ﬂﬁr
down, into less toxic urea, Uy €a, which is highly - ? :eTerZss :c??ri rtrjlnﬂl1 el blz dy
soluble, is then transported through the blood to 4 r Ty
the kidneys for elimination from the body. : | tl}.:rine iﬁ reiegsed o
| rough a tube calle
The Kidneys The major Organs of excretion are i the urethra.
the kidneys, a pair of fist-sized organs located | [
on either side of the spinal columnp near the /‘,
lower back. Through a complex filtering pro- ”
cess, the kidneys remove excess water, urea, and '
metabolic wastes from the blood. The kidneys /} /
produce and excrete a waste product known as | /
urine. Ureters transport urine from the kidneys | (
to the urinary bladder, where the urine is stored / |
until it is released through the urethra. j
— e

The Composiﬁon of Urine Substanee Average Concentration
The kidneys are selective filters. As blO(.)(.i in Blood (g/mL) in Urine (g/ml)
Passes through them, urea, other impurities, e 0.1 0.02

and excess salts are removed from the 5 e 0.10 0.00 ]
bIOOd' But important substances su.Ch E}S Potassium 0.92 Q_%O_

Water, protein, and glucose remain in cir- e 0.32 0.60

culation. The collected waste proc.iucts afre e = 200

xcreted in urine. The concentrations oed 2. Calculate Approximately how many times
certain substances in the blood comllJéz}fle more concentrated is urea in urine than in the
.to their concentration in urine revea blood? WL

Mportant work of the kidneys. . ot
N ch substanceslised bave 8- ey Feem Tt urea s o byproductof
* Interpret Data Whic trations in the amino acid : h R e e
the highest and lowest concen highest and concentration vary in t. e blood and urine as
lood? Which substances have ‘the? 18 result of high protein diets? Explain.
IOWeSt . < the urlne- = ————— me e e it
Concentrations 1n )
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I Vocabulary

WORD ORIGINS The word
glomerulus derives from the Latin
words glomus, which means “ball
of yarn,” and glomerare, which
means “to form into a ball.” The
twisted capillaries of a glomerulus
resemble a ball of yarn.

MYSTERY
CLUE

The illegal drug
taken by one of the
athletes contained a
synthetic compound
never found in
nature. How did his
body remove the
compound from ~
his blood and =l

eliminate it in urine?
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(s How do the kidneys clean the blood:!
What does a kidney do? == As waste-laden blood enters the kidney
1at L o I« L) J AR SN ¥ Sy
throuzh the renal artery, the Lidpey removes urea, excess water and

minerals, and other wasic pre tucts. The clean, filtered blood leaves

. i A1 veinn and returns irculation.
the kidney thr “g.f \ renal vem ana re tum§ tlo Cl ‘ .
Each kidney cor! carly a million individual processing units
as AN -r - 418 )
nephrens are where most of the work of the

called nephron o

kidney takes piace—imipirities ate filtered out, wastes are collected,

‘rculation. Blood purification in

and purifiec plood 1s retu wed o < :
“wo distinct processes: filtration

the kidneys is ¢ omplex 4ind imvolves

and rezbsorption.

Filtration Passing a liquid or gas through a filter to remove wastes
s called filtration. The filtration of blood mainly takes place in the
glomerulus (gloh muR yoo fus). A glomerulus is a small but dense
network of capillaries (very small blood vessels) encased in the
upper end of each nephron by 2 hollow, cup-shaped structure called
Bowman’s capsuie. A glomerulus is shown in Figure 30-19.

Because the blood is under pressure and the walls of the capillaries
and Bowman's capsule are permeable, much of the fluid from the capil-
laries flows into Bowman’s capsule. The material that is filtered from
the blood is called the filtrate. The filtrate contains water, urea, glucose,
salts, amino acids, and some vitamins. Large substances in the blood,
such as proteins and blood cells, are too large to pass through the
capillary walls.

Reabsorption Nearly 180 liters of filtrate pass from the blood into
nephron tubules every day. Thats the equivalent of 90 2-liter bottles of
soft drink. Thank goodness, not all of those 180 liters are excreted. In
fact, nearly all of the material that moves into Bowman’s capsule makes
its way back into the blood. The process by which water and dissolved
substances are taken back into the blood is called reabsorption.

A number of materials, including salts, vitamins, amino acids, fats,
and glucose, are removed from the filtrate by active transport and

reabsorbed by the capillaries. Because water follows these materials by |

osmosis, almost 99 percent of the water that enters Bowman’s capsule
is actually reabsorbed into the blood. In effect, the kidney first throws
away nearly everything and then takes back only what the body needs.
This is how the kidney is able to remove drugs and toxic compounds
from the blood—even chemicals the body has never seen before.

A section of the nephron tubule called the loop of Henle is respon-
sible for conserving water and minimizing the volume of the filtrate.
The waste material—now called urine—that remains in the tubule is
emptied into a collecting duct.

Urine Excretion From the collecting ducts, urine flows to the ureter

of each lkjdney. The ureters carry urine to the urinary bladder for stor-
age until the urine leaves the body through the urethra.
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SRUCTURE AND FUNCTIo

flGuRE 30-19 Kidn=ys are made

gphron, where impurities are

filtered

OF THE KiDNEYs

O nephrons' BIOO

s A out . enfi
gud purified blood leaves g nephron throsnh EMptied.into rh:rcsowe .
.+ in order the struciures that blood flo,,,. 9" 9 Vein. Inter, iy
Lis Ows fhrough in o k; dpf et Visuals

Nephron

Kidney

Nephron

ney.

Renal artery

‘ »“;v ) 1\ Waste-laden blood

Collecting—__ |
duct ]

To ureter

e enters kidney.

# A\ Renal vein

Filtered blood
leaves kidney.

Ureter

i._ i Filtration Blood enters a nephron through
a capillary. From the glomerulus, filtrate
flows into a tubule. Blood cells and large
substances remain in the capillary.
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£ Reabsorption As the filtrate moves through

" the tubule, water and many other sub-
stances that are important to the body
are reabsorbed through capillary walls
info the blood.

y—
£
f{:ﬁ Urine Excretion Once water and other

important substances are reclaimed by
the blood, the filtrate is called urine.

ff/ Collecting ducts gather urine and trans-

port it to a ureter.
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\aj‘ Ld 237

Would Seth’s and &d
Philip’s blood
contain a high
level or low level

of ADH?
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> Kidneys and Homeostasis
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(=3 How do the kidneys help maintain homeostasis?

The kidneys play an important role in maintaining homeostasis.
Besides removi ng wastes, the kidneys also maintain blood pH and
regulate the water content of the blood. €22 The kidneys‘ respond
directly to the composition of the blood. They arf? also mﬂue-nced
by the endocrine system. Disruption of proper kidney function can

lead to serious healih problems.

Control of Kidney Funciiun To a large extent, the activity of the
kidneys is controlled by the composition of the blood itself. For exam-
ple, if you eat salty food, the kidneys will respond to the excess salt in
your blood by returning less salt to your blood during reabsorption.
If the blood is toc acidic, then the kidneys excrete more hydrogen
ions in the urine. If vour blood glucose levels rise past a certain point,
the kidneys will even excrete glucose into the urine. This is one of the
danger signals of diabetes, a disease caused by the body’s inability to
control the concentration of glucose in the blood.

Glands release hormones that also influence kidney function. For
example, if you have not consumed enough fluids or if you have sweat
excessively, your pituitary gland releases antidiuretic hormone (ADH)
into your blood. This hormone causes the kidneys to reabsorb more
water and to excrete less water in the urine. If the blood contains
excess water, ADH secretion stops and more water is excreted.

Did you know that the color of your urine is an indicator of how
hydrated you are? A pale yellow color indicates that you are well
hydrated because your kidneys are releasing a good amount of water.
A darker color indicates that the water level in your blood is low, caus-
ing your kidneys to conserve water.

Urine Testing Medical professionals can learn a lot about a person’s
health from a simple urine sample. The presence of protein or glucose
in urine can be indicators of diseases such as dangerously high blood
pressure or diabetes. Although many filtered substances are reabsorbed
into the blood, drugs generally remain in the filtrate and are eliminated
in urine. This is why the effects of many drugs wear off over time and
why urine tests are often used to detect the use of illegal drugs.

In Your Notebook Explain in your own words why urine can reveal
a lot about a person’s health.

Kidney Disorders The kidneys are the master chemists of the blood
supply. If anything goes wrong with the kidneys, serious medical

problems will likely follow. Three of these problems are kidney stones
kidney damage, and kidney failure. ,

» Kidney Stones Sometimes substances such as calcium, magnesium
or uric acid salts in the urine crystallize and form kidney stones Whel’l
kidney stones block a ureter, they cause great pain. Kidney stor;es are
often treated using ultrasound waves, The sound waves pulverize the
stones into smaller fragments, which are eliminated with the urine




y Kidney Damage Many diseases, injuries, 44
exposure t(? hazarfjous'subStanCes can leag >t0n
imPaired kldlley 1‘u1m‘l_1(Tm.. But most Cases of
ddney damage In the United States are oo g t
high blood pressurc and diabetes. Excessive ¥ 0
ﬁLeSSllfe damages the delicate ﬁ]tering mecha_OOd
s, and high blood sugar levels Cause the kid-
neys to filter more biood than normal. Qvey tim
he tubules weaken, and the kidneys may fail to ©
keep Up with the deniands placed upon them

» Kidney Failure \\'licn kidneys can ng longer
deanse the blood arid maintain a state of hOn%eo-
stasis in the body, a person is said to be in kidne
failure. A patient with kidney failure must receiv};
dialysis or undergo a kidney transplant as shown in
Figure 30-20.

During dialysis, 2 machine performs the role of
the kidneys. The patient’s blood is pumped through
the machine, cleansed, and pumped back into the
body. Although the procedure is painless, it is very
time-consuming. Most patients receive dialysis
treatments three times a week for about four hours
each time. To prevent the buildup of fluid and
harmful materials between treatments, patients
must restrict their fluid intake and eat foods low in
potassium, phosphorus, and salt.

In transplantation, a patient receives a kidney
and ureter from a compatible donor. Fortunately
for the donor, a person can survive with just one
healthy kidney.

R4
Review Key Concepts Ca

1. . Review List the organs that are involve
€xcretion.
b. Classify Why is excretion impor tant for
homeostasis?

2. a. Review What substances d
from blood?
b. Sequence Explain wha
tion, reabsorption, and ur

3. 0. Review Describe how t
Water balance. ou think protein and

b. Appl Why do 'y h
- Apply Concepts WhY ) o
glucoseyin ?he u';ine are signs of kidney damag

din

o the kidneys remove

t happens during filtra-
ine excretion. o
he kidneys help maintain

Jormp ASEESTE

Patient’s
ureters

Bladder

FIGURE 30-20 Kidney Transplantation
Unless the patient's diseased kidneys are
causing infection or high blood pressure,
they are left in place when a healthy kidney
and ureter are transplanted from a donor.

BUILD:VOCABULARY, E——

4. Two words that are often used inter-
changeably are excretioni and secretion.
They have two distinct meanings,
however. An excretion is usually a
waste product of metabolism that is
expelled from an organism. A secretion
is a useful substance that is released
inside or outside an organism. Name
one example each of an excretion and
a secretion from this lesson.
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THINK ABOL

th 7 .
’ T When medicg exam-
ine an unconse |

15 accident victim, one of
the first things 2y do is check whether the
person is breathin 9. This is one Wway to deter-
mine whether there is still a life to save. Why
do we make such 2 close connection between
breathing and [ifc? For that matter, why do
we need to breathe? All cells in our body,

especially brain cells, require a constant supply of oxygen for cellular
respiration. Without oxygen, many cells begin to die within minutes.
The respiratory system works together with the circulatory system to

provide our cells with oxygen. Any interruption in that vital function
can be fatal.

Structures of the Respiratory System
What is the function of the respiratory system?

For organisms, rather than single cells, respiration means the pro-

cess of gas exchange between a body and the environment. Cas) The
human respiratory system picks up oxygen from the air we inhale
and releases carbon dioxide into the air we exhale. With each breath,
air enters the body through the air passageways and fills .the lu}?gs,
where gas exchange takes place. The circulatory system links this

exchange of gases in the lungs with our body tissues. The respiratory

hea, bronchi, and lungs.
system consists of the nose, pharynx, larynx, trac g

Nose The respiratory passageways transport air 1nt0hs€(:11:}e1 oi; ?rlznter_
most delicate tissues in the body. To keep ung fissue o

i d.
. i filtered, moistened, and warme
ing the respiratory system must be : ooned
Hairg lining the eztr);nce to the nasal C?V}ty sta;: et(filei nﬁltt}ele:lr;gn Igr cess
by tr apping large particles. [ncoming air 1s war

that moistens the air
i oduce mucus

Cavity and sinuses. These areas pr O lowrs your nose
and tC?;Ltches even more dust particles. If you've eV ¥

hvironment, you've seen evidence of
after spending time in a dusty €

tect the lungs.
€ Way nasal hairs and mucus pro
 words, compare and contrast

In Your Notebook In your o%

i the organism level.

g iration @
Cellular respiration and respiratio”.=

reractive Art * Self-Test = Lesson Assessment ]
Intera

» Art Review ™

Lesson Notes

The Respiratory System

Key Questions
What is the function of the

respiratory system?

How are oxygen and
carbon dioxide exchanged

and transported throughout
the body?

What mechanisms are
involved in breathing?

How does smoking affect

the respiratory system?

Vocabulary

pharynx
trachea
larynx
bronchus
alveolus
diaphragm

Taking Notes

Flowchart Make a flowchart that
shows the path of air through the
respiratory system.
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FIGURE 33-14 Cilia Cilia in

the trachea sweep mucus and
debris away from the lungs.

Infer What would likely happen to
a person’s respiratory system if the
cilia were domaged by pollutents?

Vocabulary

MULTIPLE MEANINGS Alveolus is
also the term for a honeycomb cell
in a beehive or a tooth socket in
the jaw.

UIC

What's in the Air?

© Trace the outline of a microscope slide on
graph paper. Repeat four times.

e S = =

Jalap
/ GUIDED_INQUIRY . .. i

Pharynx, Larynx, and Trachea Air moves through thhe nose to
2 cm ity at the back of the mouth.called thrt‘ pharynx, or.t roat. The
phary nx serves as a passageway for botl"l air ;1}1d food. Air moves from
the pharvnx into the trachea, or WilldplPe. When you swallow food o
]i'-wlul a j]dp of tissue called the epiglottis covc?rs the entrance to the
che o the food or liquid goes into the esophagus.

5 the trachea is the larynx. The larynx
flds of tissue known as the vocal cords,
When muscles pull the vocal cords together, the air moving beﬁWGem
‘ ] ¢ thrate and produce sounds. Your ability to

o
trachea, ensuring t!

a [

Between the phai

3 DL {tfbon Y
contains two highly <ias

them causes the cords to : | |
speak, shout, and siny corues trom these tissues. . |
~ Mucus produced i1 th: trachea continues to trap inhaled particles,

i o O I g 4 1 tls L :

Cilia lining the trachea sweep both mucus and trapped particles away
= o |4 i < i

from the lungs toward the pharynx. From there, the mucus and par-

ticles can be swallowed or spit cut. This process helps keep the lungs

clean and open for the important work of gas exchange.

Lunegs From the trachea, air moves into two large tubes in the chest
cavity called bronchi (singular: bronchus). Each bronchus leads to
one Iiung. Within each lung, the large bronchus divides into smaller
bronchi, which lead to even smaller passageways called bronchioles.
Bronchi and bronchioles are surrounded by smooth muscles con-
trolled by the autonomic nervous system. As the muscles contract and
relax, they regulate the size of air passageways.

The bronchioles continue to divide until they reach a series of dead
ends—millions of tiny air sacs called alveoli (singular: alveolus). Air
moving through these tubes can be compared to a motorist who takes
an exit off an eight-lane highway onto a four-lane highway, makes a
turn onto a two-lane road, and then proceeds onto a narrow country
lane—which dead-ends. Alveoli are grouped in clusters, like bunches
of grapes. A delicate network of capillaries surrounds each alveolus.

|
_—

S

O Collect the slides, place them under a microscope,

and count the number of particles in ten of the squares
on each slide. Record your results.

@ Cut out the outlines and tape them to the
bottom of five slides.

© Pick indoor and outdoor spots to place your
§lides. On the back of each slide, write your
Initials, the date, and where you will put the slide.

@ Cover the front of each slide with a thin coat
of petroleum jelly.

O Leave the slides i
at least 24 hours,

~. 964 Chapter 33 o lesson 3

n the locations you chose for

Analyze and Conclude
1. Observe On which slide g
particles? The fewest?

2. Draw Conclusions We
results? Why or why not?

3. Apply Concepts What struct
prevent most of these
your lungs?

id you count the most
Ie you surprised by the

ures in your body
particles from entering
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THE RESPIRATORY SYSTEM

FIGURE 33-

15 Air moves through the nose,
Pharynx, [qr

ynx, trachea, and bronchi into the lungs.

@ Nose Air enters the body through
the nose, where it is filtered,
moistened, and warmed.

: . P
k Y = == hOrynx (2] Pharynx, Larynx, and Trachea
/ \ K From the nose, air moves into the
: aliiiis % Uy »; pharynx. Then, it passes through
Epigio I . X the larynx, which contains the
' ) !t// Larynx vocal cords, and through the
e trachea.

(3] Lungs From the trachea, air
moves into the bronchi. Each
bronchus leads to one lung. The
bronchi divide into bronchioles,
which eventually end at alveoli.

Bronchus

Bronchioles

Pulmonary

arfery Alveoli

Bronchiole

Diaphragm
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FIGURE 33-16 Gas Exchange
Carbon dioxide and oxygen diffuse
across capillary and alveolus

walls. Draw Conclusions Where is
oxygen more concentrated, in on
alveolus or in a capillory?

ys Alveoli

(. N
(L Bronchiole I \! |
) /_\ 3 7\ _.
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(= How are oxygen and carbon dioxide exchanged
' , 2
and transported throughout the body: |
Each healthy lung contains shout 150 million alveoli, which provide
s “ b, o i '
an enormous surface area for gas exchange. (=) Oxygen and carbon

i red acr 7 iveoli and capillaries.
dioxide are exchanged across the walls of alt eolia p

Chemical properties of blood and red blood cells allow for efficient

transport of gases throughout the body.

Gas Exchange When air enters alveoli, oxygen dissolves in the
moisture on their inner surface and then diffuses across thin capil-
lary walls into the blood. Cxygen diffuses in this direction .because the
()x§7g611 concentration is greater in the air within the alve'oh.than.n is
in the blood within the capillaries. Meanwhile, carbon dioxide diffuses
from blood into the alveoli because its concentration is greater in the
blood than it is in the air in the alveoli. The process of gas exchange is
illustrated in Figure 33~16.

The air you inhale usually contains 21 percent oxygen and 0.04
percent carbon dioxide. Exhaled air usually contains less than 15 percent
oxygen and 4 percent carbon dioxide. This means your lungs remove
about a fourth of the oxygen in the air you inhale and increase the
carbon dioxide content of that air by a factor of 100.

Transport Hemoglobin binds with and transports oxygen that dif-
fuses from alveoli to capillaries. It also increases the efficiency of gas
exchange. Diffusion of oxygen from alveoli into capillaries is a passive
process. That process stops when oxygen concentration in the blood
and alveoli is the same. But hemoglobin actively binds to dissolved
oxygen, removing it from plasma and enabling diffusion from the
alveoli to continue. Hemoglobin binds with so much oxygen that it
increases blood’s oxygen-carrying capacity more than 60 times.

When carbon dioxide diffuses from body tissues to capillaries, it is
transported in the blood in three different ways. Most carbon dioxide
enters red blood cells and combines with water, forming carbonic acid.
The rest of it dissolves in plasma or binds to hemoglobin and proteins
in plasma. These processes are reversed in the lungs, where carbon
dioxide is released into alveoli and exhaled.

- In Your Notebook What would happen to the surface area for gas
> exchange if a disease caused the walls between alveoli to break down?

Breathing

What mechanisms are involved in breathing?

Surprisingly, there are no muscles in our lungs or connected directly to

them that participate in breathing. The force that drives air into the lungs
comes from ordinary air pressure, the diaphragm, and muscles associated
with the ribs. Movements of the diaphragm and rib cage change

air pressure in the chest cavity during inhalation and exhalation.




Air inhaled—"

l\
P Y “' ff—'\/‘{
= Y

rees v ! 3 f lowers By ==
- €
i 'g;,g? ‘ 2
Diophragm J Diaphragm /g

onfracts
‘ relaxes

Irhalation

Exhalation
Inhalation The lungs are sealed in two sacs, called pleural
branes, inside the chest cavity. At the bottom of the fhestr iagilen.l_
large dome-shaped muscle known as the diaphragm. tyisa

As Figure 33-17 shows, when you inhale, the diaphragm contracts

and flattens. Muscles between the ribs also contract, raising the rib
cage. These actions increase the volume of the chest cavity. Because
the chest cavity is tightly sealed, this creates a partial vacuum inside
the cavity. Atmospheric pressure does the rest, filling the lungs as air
rushes into the breathing passages.

Exhalation During ordinary breathing, exhalation is usually passive.
Both the rib cage and the diaphragm relax. This relaxation decreases
the volume of the chest cavity and makes air pressure in the chest cav-
ity greater than atmospheric pressure. Air rushes back out of the lungs.
To blow out a candle, speak, sing, or yell, however, you 'need more
force than passive exhalation provides. The extra force is ‘prowded
by muscles between the ribs and abdominal muscles, which contract
vigorously as the diaphragm relaxes. o
gThe SY};tem workf Onl}% because the chest cavity 1s se;laleld.nlfsa
wound punctures the chest—even if it dges nodt affelft lt) rza?hiig
directly—air may leak into the chest cavity an mla ae o
impossible. This is one reason chest wounds are alway

You can control your breathing almost

t. But this
: on or to play a trumpe
any time you want, to blow up 2 ball;)voluntar)’- Your nervous system

doem’t me ing is urel -
an that breathing 1S P ou are conscious
has inal control of your breathing MUSCes ?v};f;? n their lungs. When
or not. This is why people who cuava into their lungs.
» r info
they lose consciOI)lstr)less, they “breathe' WT:nter in the part of the
Breathing is initiated by the br eathlﬂgsensory neurons in or near
ata. ;
raj ulla oblonga information about
the ;deill a‘ca;lrlfidi rt,hseorrgzdla rge blood vessillst E:til;ef(r)rmation to the
Crbon dioxide Jevels in the body and sen

. o center sends nerve
. . lated, the breathing e
reathmg center, When stimuld B et | scles to
. : :

Im ;aphra bon dioxide level,
riI;ullses tha.t cause the dl:I’JIhe gi her the bloczﬁ OC;fde B s
. s%lrr;g air 1nto.the 1111;% 'If the blood car bor?ul that you cannot keep
Titica] ggielitt}ilc;el?rggmse's become S powe
fom breathin g.

Breathing and Homeostasis

FIGURE 33-17 Breathing

During inhalation, the rib cage

rises and the diaphragm contracts,
increasing the size of the chest

cavity. During exhalation, the rib cage
lowers and the diaphragm relaxes,
decreasing the size of the chest cavity.
Humans have some conscious control
over breathing—when they swim or
ploy an instrument, for example.
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affect the respiratory system?

= How does smoking
ers out many particles that could dam-

iratory tract filt
The upper respiratory trac y par .
age v:'“ 'Jlunﬂs‘ But some particies and certain kinds of chemicals can
b“ 4 lvrhofcrdef‘!r es. enter the lunes, and cause serious problems,
WDaKS L€ ons , €Nl ‘ g -
r‘i‘ Chemicals in tobacco smoke damage structures throughout

[Or=1

the respiratory system and have other negative health effects, too,

-1 Ihree of the most dangerous
vre nicoline, carbon monoxide, and tar.

5 s o RPN IR FINCTEAeS ear 0
Nicotine is an Jddltf'fi'c siimul i that mcreases hL 1rt rate and blOOd‘
pressure Carbon monoxide is a polsonous gas that blocks hemoglobm
ZK;EJRE 3?:;]18 .EfflecAf of_ Sm:};ng from binding with oxy zen thiis interfer ing with oxygen transport in
n Lungs Chemicals in cigaret <
smoke damage cilia in the lungs.
Over time, particles build up and

substances in tobacco

blood. Tar contains at least o0 compounds known to cause cancer.,
Tobacco smoke also paralyzes cilia in the trachea. With the cilia out

lead fo respiratory diseases such of action, inhaled particles stick to the walls of the respiratory tract or
g;ﬂ;imiggﬂluz s:rsgylegg{ enter the lungs, and smoke-laden mucus is lmpped.along the airways,
smokinggcon cause to |Ungsg;5 visible [rritation from accumulated particles and mucus tnggers a cough—
in the bottom photograph. called a smoker's cough—to clear the airways. Smoking also causes

the lining of the respiratory tract to swell, which reduces airflow to

the alveoli.

Diseases Coused by Smoking Damage to the respira-
tory system from smoking can become permanent and
lead to diseases such as chronic bronchitis, emphysema,
and lung cancer. Only 30 percent of male smokers live to
age 80, but 55 percent of male nonsmokers live to that

age. Clearly, smoking reduces life expectancy. The effect of
smoking on the lungs can be seen in Figure 33-18.

» Chronic Bronchitis In chronic bronchitis, the bronchi
become inflamed and clogged with mucus. Smoking even
a moderate number of cigarettes on a regular basis can
produce chronic bronchitis. Affected people often find
simple activities, like climbing stairs, difficult. Treatments
can control symptoms, but there is no cure.

» Emphysema Long-term smoking can lead to emphy-
sema (em fuh sEe muh). Emphysema is the loss of elastic-
ity and eventual breakdown of lung tissue. This condition
makes breathing difficult, People with emphysema cannot
get enough oxygen to the body tissues or rid the body of
excess carbon dioxide. There is no cure for emphysema,
but it can be treated with medication.

> Lung.Can‘cer Lung cancer is particularly deadly because,
by the time it is detected, it usually has spread to other
areas of the body. Few people diagnosed with lung cancer

live more than five years. About 87 percent of lung cancer
deaths are due to smoking,
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to 70.73C ceat )
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other Effects ©© “rcking Smokin

B

the circulatory sviem. For example, i
dricting blood veusels, which forceg
enough oxygen.

the l FIGURE 33-19 Secondhand Smoke
€ heart to work h : Effects Smokers not only put their

arder to deliver own health at risk, but also the health
of their family and friends exposed to

Nonsmokers ¢xposed to high levels of secondhand smoke are also their smoke.

at greater risk for respiratory and circulatory system disease. Inhal-

ing the smoke otA cthers i§ particularly dangerous for young children
because their lungs are still developing. Studies now indicate that
children of smokers are twice as likely as children of nonsmokers to
develop asthma or other respiratory problems. Pregnant women who
smoke place their babies at risk for many complications, some of
which can lead to lifelong problems.

Whatever the age of a smoker, and no matter how long that person
has smoked, his or her health can be improved by quitting. Nicotine is
apowerful drug with strong addictive qualities that make it very diffi-
cult to quit smoking. Considering the medical dangers and the power-
ful addiction, the best solution is not to start smoking.

MYSTERY
' vt

CLYE
John's & W” i
doctor told @ @em
him that if he * smedl
hadn’t stopped '
smoking, he probably
would never have lived
past age 50. Explain the
doctor’s reasoning.
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. b. Infer The brain’s breathing center responds to the level
Review Key Concepfs ‘ of carbon dioxide in the blood, not the level of oxygen.
1. a. Review Explain the function of What consequences could this have for people at high
the respiratory system. altitudes, where oxygen levels are low?
b. Use Analogies Explain hOV}tl’ a h 4. a. Review Describe the effects of smoking on the respi-
molecule of oxygen flowing throts ratory system.
the respiratory system is like a com- b. Apply Concepts People with emphysema cannot exhale
muter driving home from work. as much carbon dioxide as people with healthy lungs can.

2. a. Review Describe the process of Why do you think this leaves them short of breath?

gas exchange in the Jungs.
b. Relate Cause and Effect Ca‘rbofl
monoxide, a poisonous g bine eon
hemoglobin more easily than oxygh
does. Based on this information, W Y
do you think that carbon MOPOXI%E
alarms in homes have $

3. a. Review Explain the process ©
breathing,

Structure and Function
5. Compare and contrast human respiration with what
ou learned about respiration in birds and fish in

aved many lives? Chapter 27.
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