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concepts
hat are the structures and
' fuﬂcti ons of the excretory system?
Ho do the kidneys filter wastes
' (o the blood?
ow does excretion contribute

i homeos’tasis‘?

, xcretion e urea © kidney
,urine ® ureter
o yrinary pladder ¢ urethra
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rarget Reading Skill
previewing Visuals Before you
ead, preview Figure 11. Then,
write two questions that you have
about the diagram in a graphic
organizer like the one below. As
jou read, answer your questions.

How the Kidneys Filter Wastes
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Discover Activity

How Does F; i _

1. Your teap ll.ter_mg a Liquid Change the Liquid?
EOntiine. POW|I| give you 50 mL of a liquid in a small

2. Use o o - Four a small amount of sand into the liquid.
orese g Ucose tgst strip to determine whether glucose is

i ﬁ:lt in the liquid.

mouth‘:f':;aper ina funngl. Then, put the funnel into the

il second cpntamer. Slowly pour the liquid

gh the funnel into the second container.

. Look_for any solid material on
the filter paper. Remove the
funn'el, and carefully examine
the liquid that passed through
the filter.

5. Test the liquid again to see

whether it contains glucose.

Think It Over

Observing Which substances
passed through the filter, and
which did not? How might a
filtering device be useful

in the body?

3.

e
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The human body faces a challenge that is a bit like trying to
keep your room clean. Magazines, notebook paper, and CD
wrappers tend to pile up in your room. You use all of these
things, but sooner or later you must clean your room if you
don’t want to be buried in trash. Something similar happens in
your body. As your cells use nutrients in respiration and other
processes, wastes are created. Different organs in the body have
roles for the removal of these wastes. The removal process is
known as excretion.

If wastes were not removed from your body, they would pile
ou sick. Excretion helps keep the body’s internal

d make
.l 4 le and free of harmful materials. The excretory

environment stab
system iS the system in the body that collects wastes
produced by cells and removes the wastes from the body.



A number of materials enter
the kidney, where they are
filtered by the nephrons.

* What materials enter a
nephron?

e What materials are
returned to the blood?

¢ What materials leave the
body in urine?

' The Excretory S

580 ¢

ystem

iminate are excess w
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that your body e chemical that comes fron tn

Two wastes h)

urea. Urea (yoo = ;s The structures of the excret(,Q
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breakdown of Prottee urea, wateh and other wastes includ
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system that elimina

the kidneys, ureters,
Your two kidneys, W

tory system, remove urea an

arinary pladder, and urethra,
hich are the major organs of the -
d other wastes from the blogg Tﬁ\

:
kidneys act like filters. They remove Wastes ‘but kee:p Materiy,
ney! The wastes are eliminated in g )

that the body needs. 1 |
ains urea and other wastes. Uripe flow,

atery fluid that cont :
;rvom zhe kidneys through two narrow tubes ca}led ureters (v,
REE turz). The ureters carry urine t(? the urinary bladder) ;
sacklike muscular organ that stores urine. Urine leaves the body
d the larethra (yoo REE thruh),

through a small tube calle
Reading .« the role of the ureters?
Chﬁgkpoint What is th

Filtration of Wastes

The kidneys are champion filters. Each of your kidneys cop.

tains about a million nephrons, tiny filtering factories thy

remove wastes from blood and produce urine. The nephrons
filter wastes in stages. First, both wastes and needed
materials, such as glucose, are filtered out of the blood. Then,
much of the needed material is returned to the blood, and the
wastes are eliminated from the body. Follow this process in

Figure 11.

Filtering Out Wastes During the first stage of wast
removal, blood enters the kidneys. Here, the blood flows through
smaller and smaller arteries. Eventually it reaches a cluster of cap-
illaries in a nephron. The capillaries are surrounded by a thin-
walled, hollow capsule that is connected to a tube. In the capillary
cluster, urea, glucose, and some water move out of the blood and
into the capsule. Blood cells and most protein molecules do 1"
move into the capsule. Instead, they remain in the capillaries.

Formation of Urine Urine forms from the filtered materil
in the capsule. This material flows through the long, twisti't
tube. As the liquid moves through the tube, many of the sub
stances are returned to the blood. Normal’ly all the gluc
most of the water, and small amounts of oth’er materials P
back into the blood in the capillaries that surround the tub¢:"
contrast, urea and other wastes remain in the tube.
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' o Blood flows from an artery
| into a nephron in the kidney.
|

[}

& Blood reaches a cluster of

' Capillaries. There, urea, water,

" glucose, and other materials are
filtered out of the blood. These {
materials pass into a capsule that
surrounds the capillaries. \

.

QT"W@ materials that were removed from ‘ :
m' Blood pass into a long, twisting tube.
The tube is surrounded by capillaries.

e
i

i

0 4 the fiftered material flows through ‘

1

e tube, most of the water and glucose 1 _
;2: feabsorbed into the blood. Most of l Aﬂer| the rf:\ablf,ort_i:jng\ P{OCGSS
urea stavs in the ' is complete, the liqui a )
L —— ki e | remains in the tube is called urine.
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. Analyzing Urin

(o a doctor foram
analyzed. A chemical
some medical proble

of Disease When people go
y usually have their urine
analysis of urine can be usct.uI in detecting
ms. Normally, urine contains almost no
is present in urine, it may indicate
a condition in which body cells
from the blood. Protein in urine
1ot functioning properly.

e for Signs
odical checkup, the

plucose or protein. I glucose
that @ person has diabetes,
cannot absorb enough glucose
can be a sign that the kidneys are 1

Reading ) if there is glucose in the urine?
J Checkp Sli_',‘i) What could it mean g

Excretion and Homeostasis

Eliminating wastes, such as urea, excess water, and carbon
dioxide, is important for maintaining homeostasis. Excretion
maintains homeostasis by keeping the body’s internal
environment stable and free of harmful levels of chemicals.
In addition to the kidneys, organs of excretion that maintain
homeostasis include the lungs, skin, and liver.

Kidneys As the kidneys filter blood, they help to maintain
homeostasis by regulating the amount of water in your body.
Remember that as urine is being formed, water passes from the
tube _back into the bloodstream. The exact amount of water
th_at is reabsorbed depends on conditions both outside and
\gl)tl?nz lthe b()dy.'For example, suppose that it’s a hot day.
i St o e, oS
reabsorbed, and you wiil c;(cret‘ Rl Wdt‘Cr | the tube WlU. >
If, however, the day is cool and N On’ e SR,

and you've drunk a lot of water, less

water will be reabsorb
$ ed. .
volume of urine, d. Your body will produce a larger

—7.




s and Skin Most of the w

- ; > : :
L”} body are rc‘.m()th. through the Kidneys. How-
| § e lungs and skin remove some wastes f)
\ < ol Whe astes from
(& pody as well. When you exhale, carbon dioxide
€ ome water are removed from the body by the
1 o o K 1
gil‘s sweat glands in the skin also Serve an excre-
!‘ * . ~ )
e function because water and urea are e
Ui

i ir: ti()ll
pspird )
in Pe I

astes produced by

xcreted

- Have you ever torn apart a large pizza box so
bt it could fit into a wastebasket? If s0, then you
Jerstand that some wastes need to be broken
‘,:“,“ befnre.thcy‘ can be excreted. The liver per-

:,rms this function. For example, urea, which

:\\mes from the brea.kdown of proteins, is produced

w the liver. The liver also converts part of the

;"mwglobin molecu!e from old red blood cells into

ohstances such as bile. Because the liver produces a

;&bie material from old red blood cells, you can

&ink of the liver as a recycling facility.

FIGURE 13

Excretion Through the Lungs
Your lungs function as excretory organs.

When you exhale on a cold morning, you
can see the water in your breath.

Reading

What substances are excreted in
% Creckpomt

perspiration?

RASSESSmentil
PRASseSSmentil

| % Target Reading Skill Previewing Visuals
- Compare your questions and answers about
Fgure 11 with those of a partner. b

Reviewing Key Concepts

3. a. Identifying What is the role of excretion in
maintaining homeostasis?

- Explaining How do the kidneys help
maintain homeostasis?

1.2 Reviewing What is the role of the excretory
system in the body? |
b.Sequencing Name the structures of the
excretory system in order of their roles in
producing and eliminating urine. Describe
the function of each structure.
_2*‘- Reviewing What are the two main stages of
Waste removal by the kidneys?
-Describing What happens as wastes are
hltered in a nephron?
¢ Relating Causce and Effect Why is protein
In the urine a sign that something could be
Wrong with the kidneys?

IR n Srience)

¢. Predicting On a long bus trip, a traveler does
not drink any water for several hours. How
will the volume of urine she produces that day
compare to the volume on a day when she
drinks several glasses of water? Explain.

i
,-/

PR o e |
ié Explanation Write a paragraph explaining
. how wastes are filtered in the kidneys. To
. help you with your writing, first make two 1
{ lists—one that includes materials removed |
¢ from the blood in the kidneys and one that |
%‘ includes materials returned to the blood. Gkt |
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