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Introduction: Chilling Out
.!,u‘.ﬁ.f/: dantda

= Homeostasis sl o) 33

—Maintenance of steady internal conditions despite fluctuations in the
external environment

da el dagll 6 Ll (e e L3 e Ada0s J sl s iyl e Bliall e sl —
= Examples of homeostasis sl QN Ao dlia)

—Thermoregulation—the maintenance of internal temperature
within narrow limits

Apn 3 gaa (e Al 3 ) jall da jo e Blaall e 3 )ad) — (g ) ad) anlaiil) —

—Osmoregulation—the control of the gain and loss of water and
solutes

1Al 3 gall g elall ladd g ClLuiSh oSatll e 508 s g = (55 gam) aglaiil] —
— Excretion—the disposal of nitrogen-containing wastes
Ol e & ginal) laliall e paliill Adee a5 — @I AYI—
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THERMOREGULATION
s ) A ﬁﬁlﬂ\




25.1 An animal’s regulation of body temperature helps maintain
homeostasis

sl O e Blall Jo aoluy dawa 31 s da Al ol gaad) aidats

= Thermoregulation ) Al adatly

— The process by which animals maintain an internal temperature within
a tolerable range

alead Ky (520 Gania Al anall 5 s da o e dddlaal) o) saall Lgy oSy 3l dpleall —
= Ectothermic animals 51l dpa A il gaal)
— Absorb heat from their surroundings
Uapsall 2l a3 ) all aial —
— Many fish, most amphibians, lizards, most invertebrates
= Endothermic animals B Al dglila il gaal)
— Derive body heat mainly from their metabolism
gad) lae (e A ) Adiay sl B ) s ddiay —
— Birds, mammals, a few reptiles and fish, many insects
G piall e paall | Slaw) g Cand g3 e Julil | calnall) | galall —
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25.2 Heat Is gained or lost in four ways
Gub b Bl al) ()asd g il Ay
= Heat exchange with the environment may occur by
(J:ii.dyaajagaad\2§ﬁﬂ\cfaigﬂqp;“(JALﬁ LL‘==ﬁ 2 —
— Conduction  Jxasil
— Convection gl Jasll
— Radiation £ L)
Radiation

— Evaporation = &l %, e L4 Braboration

Convection

s Al Jaal)

Mechanisms of
heat exchange

8 yadl Jald cldy

Conduction
S 5l
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25.3 Thermoregulation involves adaptations that balance heat
gain and loss

M g GLadS) o Y o Jand LA il (g0 jald) aliiil) el

= Five general categories of adaptations promote
thermoregulation

s al adalil) o aaddd LAY Cligill (e dale @l duad dlia
1-Increased metabolic heat production
dpa) 5l ) gzl 3aly; -1
— Hormonal changes boost metabolic rate in birds and mammals

— Shivering alas Y -

— Increased physical activity ) A iV 3ah ) -

— Honeybees cluster and shiver Gl )Y g Jusl) Ja aa) 33 -
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25.3 Thermoregulation involves adaptations that balance heat
gain and loss

Bl ad) (31488 g ludiS) ) V) Ao Jaad A Sl (g ) jad) auaBl Cpandaly

2- Insulation J

— Hair =3l
— Feathers S
— Fat layers 4saal Gkl

3- Circulatory adaptations = s« &5l Aalal) el
— Increased or decreased blood flow to skin
alall I aall 3835 (alads) gl saly —
— Large ears in elephants
Al 85 il 3y —
— Countercurrent heat exchange
oSl il 3 )l ja Jals —
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25.3 Thermoregulation involves adaptations that balance heat
gain and loss

50 Al i g ladiS) c ISR e Jar AN il (g ) sad) a3l cpaaty

4- Evaporative cooling Al il
— Sweating @il
— Panting gl

5- Behavioral responses A4S sl cillasia)

— Used by endotherms and ectotherms
3ol oall daa A g3 jall Al Gl gaal J8 ge a2d80S 5 —
— Examples 4%l
—  Moving to the sun or shade Jhll 5l el gas Jlasy)
—  Migrating 3¢l
—  Bathing &bl
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OSMOREGULATION
AND EXCRETION

ZIAY S s ﬁﬁlﬂ\




25.4 Animals balance the gain and loss of water and solutes
through osmoregulation

S sam) adaiil) A (pa AA) ) gal) g elall (y)a88 g CLudS) G ) 3 Je ) gaad) Jans

= Osmoconformers S Jgaaty) (38 gil) cald i)
— Have the same internal solute concentration as seawater
Sl sl Adafall Al o sall 38 3 i i —
— Many marine invertebrates are osmoconformers
5 ) sam) (381 55 )y LS Ay jad) oy EU) e dpaell yiiad —

= Osmoregulators control their solute concentrations
Adad) W) ga 3uS) 5 A asadl) o 3kl L o) san) andaiil) cufd i<l w
= Freshwater fishes 4l olial) éllaul
— Gain water by 0smosis 4:)ses¥! dpaldlly oLl i

— Excrete excess water o=l slall z jas
— Pump salt across their gills ~Stall je wladl s
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axdladd) YA e L gamd slall i€l Osmotic water gain through gills
awdl) mhaad 5 AY) £ JaY) g and other parts of body surface

Uptake ofuax 941_,,41,.‘ y” yw oy
some ions ‘“‘;‘}:‘Y‘. '
infood — #1 Ae

Excretion of
Laia
walkaial  Uptake of large amounts of

) | : :
‘fjmﬁ salit“l;y Y water in dilute
e &7 J S (e urine from kidneys
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Osmoregulation in a perch, a freshwater fish
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25.4 Animals balance the gain and loss of water and solutes
through osmoregulation
A Cra Al 31 gall g plall (31288 g ludiS) Ca () SV Ao i) gaad) Jeas
ngjm\" HM\

= Saltwater fish 4allall slial) éllau

— Lose water by osmosis L) samsl elall j)ad
— Drink seawater Aatlal) obuall o
— Pump out excess salt z oAl ) paildl mld) s

= Land animals 4wl Sl s
— Gain water by drinking and eating ~ JSY) 5 8l A (e el LS|
— Lose water by evaporation and waste disposal
Glliall ~ yha g Al IR e elall (laed

— Conserve water using fariivee olally Jaiiag
— Kidneys S
— Behavior adaptations 48 L) elasal)

— Waterproof skin Ll J 5lad) alall
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slal) luds) Gain of water and Osmotic water loss

Cn el s salt from food through gills and other
Ba gag sl and by drinking parts of body surface

seawater
asdLAY MR ¢y U gan) slall o as
aal) gl (e 531 5138 5

)\

=
>,
-

A

LAY
-

: -
= 3
¥

’:
- |

z1,a  Excretion of excess
cilaS g ions and small

‘_33,[\ s Sl 1 amounts of water
rlall zI A Excretion of a0 22 in scanty urine
asdiAd) e Salt from qills from kidneys
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" Osmoregulation in a cod, a saltwater fish
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25.5 EVOLUTION CONNECTION: A variety of ways to dispose of
nitrogenous wastes have evolved in animals

Q\#ﬂ\eﬂ%@)&%\gﬂ\QW\%C#&\&#\QAQM\&U&:L“thﬂz\.h,ib

= Nitrogenous wastes are toxic breakdown products of protein
O gl Jaladl Al =) 63 Ay o ) ClalAall yiins m
= Animals dispose of nitrogenous wastes such as
Jie s g i) el e U gaall aldti m
1-Ammonia (NH3) _aadll (&) Ligal)

Poisonous Al
Soluble in water slall i ol sl
Easily disposed of by aquatic animals A geen ) AU gall Lgia ald®s

2- Urea L s
Less toxic doan )
Easier to store Cpoaal Al

- Some land animals save water by excreting uric acid (dry waste)
Gl Calie dagall & a5 sl (sl 21 A1 55k e elally Tadiad ) Gl ga joamy

3- Urea and uric acid take energy to produce
Al Ja Jall Gadall s L sall Ll callay
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Proteins

—_— Amino acids Nitrogenous bases |«
i g 5l Asigal ORLas) A A 2o 6B
—NH,
Aminoﬁgroups
) AS
Nitrogen-
containing
metabolic
waste
products

Luayy) cildlia
s 4 giaal)

Most aquatic animals,
including most fishes

Mammals, amphibians,

Nucleic acids

L Rt sharks, some bony
. e 4—“ ‘ !._11.1\ ‘ X I
O 9 Adl) e l.g_\al.u fishe Jsﬁ Gl | ity SNATS
| daliall|dlac) g g 0 l
\J (||: H
Hfl\l/ \ﬁ/N
NH,
NH; o=c C C-
~NH, o N7 H
H
Ammonia Urea Uric acid
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hyg55 pakaal

Birds and many other
reptiles, insects, land

G ) g ) galal)

<l pdad) 5 AY) sl g 3

Ayl ligila g

N
C=0




25.6 The urinary system plays several major roles in homeostasis
o) O N Ales (A dpiy Ll gl Bae sl Slgad) caly

= The excretory system AIAY el
— Expels wastes Clalial) 3 yhay
— Regulates water balance Sl Ol Y ol
— Regulates ion balance s Ol Y Bl

= Nephrons (<l g Ad) Al sal) cilas gl
— Functional units of the kidneys S s ) ilas

— Extract a filtrate from the blood  »al (e 4s8) ) ) gall adlAsl
— Refine the filtrate to produce urine Jsdl ZLY aal )l of sall 465

= Urine Jaall
— Ureters drain the kidneys Ceilsl Glllall & 4
— Stored in the urinary bladder A sl D) B ) 53

— Expelled through the urethra sl sl A (e
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Anatomy of the human excretory system
Q) A AIAY Sl m

Aorta | )

Inferior ¥ L)l
vena cava (sidaud)

Renal arter}/ anud vein
Sy Ol

Kidne
st

Ureter
)

4 Urinary bladder
Urethra | sl Aial

o) sl
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Renal cortex
A.JSJ\ DJ.uﬁ

Rergal medulla
dalsl) glad

Renal pelvis
4ty 2 6a

Ureter
N

(@N\&@;L&“Q)a N B Al AY) gl g

Anatomy-efthe-human excretory system (L.Sec. Kidney)



Bowman’s

Capsule
Olage Alddas

>Renal cortex
PPN

Renal artery
ijlﬂ\ Ol

Renal vein

1<) 3l

Renal medulla
dalsl) elas

)

Anatomy of the human € WEsYstem C.Sec. Kidney
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aldisa Bowman'’s
COlags capsule

Glomerulus

9 Proximal tubule Leﬁ ‘L‘:‘-‘:“‘

g Ala (p pd Arteriole / Capillaries
L) o from renal —/—= 4 gad &l
o4 i artery —~ A
. . _ : Y [ p= ) \
GJlA u-u-u Arteriole ' ‘ < D E\ . Y
from 7 ~\
4.1 glomerulus I © Distal
v ] Tubule
2,8 (e g B & Branch of . , ,Q/— From
i<l renal vein another
¢ ( \ i | I}Iephron
N ’ | &\ 839 (4
l'» ] PRE
.\ T | t/&) Collecting
|A , Duct
(#1s) i i) @ Loc;]p of I—Illenle< Taals o
“54*“‘-“3*“5-‘&-“ with capillary T o > A9
iy gadl) & M‘ network |
U) !
&
Anatormyrofthre-htiman excretbry system (Diagram of a Nephron)
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25.7 Overview: The key processes of the urinary system are
filtration, reabsorption, secretion, and excretion
ZIAY 9 LAY | palaial) dale) | mad Al A ead Jlgad! dp ) cibland) 1 ALl daa) e

= Filtration Cei il
— Blood pressure forces water and many small solutes into the nephron
tubules.

A gl Bas oll ) 38 3 paaall A3l ) sall (e el g elall pal) dariia adyy —
= Reabsorption in the proximal and distal tubules
Bam) g A A i) b (alaiay) Bals)
= Valuable solutes are return to the blood from the filtrate(e.g glucose ,salts ,amino acids and
I0NS) b sa¥ 5 Aiaa¥) Galea¥) 5 #SaY) 5 35S lall Jia U (g adll ) dxdlill 45030 o) gall salaias) 2
= Secretion A
— Excess H" and toxins are added from the blood to the filtrate
SN G aall (e sl 5 o s el sl e (R Ciliay —
= Excretion zIAY)

— The final product, urine, is excreted via ureters, urinary bladder and
urethra gl slall 5 alad)l & Gl Gy e Jsll 58 5 Al il =) A1 3




1 ) i gl A Y 34 o e
D :
Fiftration | % " Reabsorption_>€cretion |_Excretian

Nephron tubule

w—HEE other small molecutes™
Al ey, sl

— Urine—>

Jsd
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Interstitial fluid

. 3 Caad) Jaladd)
Capillary G Ol &

49 gad B s

Major processes of the urinary system
od ) gl Ly ) palad



25.8 Blood filtrate is refined to urine through reabsorption and
secretion

A g palaial) Bale ) JMA e Jgall (o oS adl) ) ) AR ATy

= pH is regulated by
DA 4 (A oonl) o) pdili oy
— Reabsorption of HCO;~ Gl g Sl gl o Laial Bals )
— Secretion of H*  Cmasosgd) Osl S8

= Antidiuretic hormone (ADH) regulates the amount of
water excreted by the kidneys

= It requlate water balance in the body by increase water
reabsorption from the kidney.

n e bl gabiaial sale) 33l ) ok e aall L elal 058 e Jeny
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25.9 CONNECTION: Kidney dialysis can be a lifesaver
Sall 138ha (68 ¢ OoSay (ASY Jud) B 3hall: et Ay

= Compensating for kidney failure
g sisl Jadl) (e g gail)
= A dialysis machine
Al Sl
— Removes wastes from the blood
adll (e chlaladll da ) —
— Maintains its solute concentration
adll 8 Al o) gall 5 53 e ddailaall —
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Line from artery Chudd Gadd (a4 shas
to apparatus Jed A daald gl i)

duilidaal M4
Pump  Typing made of a
@ _selectively permeable
(S / membrane

T Dialyzing )
Line from (w3 solution ‘ o
apparatus g ’

to vein 8,8l i]

z ol Juall Jslaw  Fresh dialyzing Used dialyzing

solution solution
i i ) (with urea and
Kidney dialysis. Sl Jué 4l darivall duil) sl oy coss jons)

Gl gV paild g Ui gl 4y
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You should now be able to
Ll 1A (e s lgAN) day 438 pa dhle A L

1- Explain how bear physiology adjusts during dormancy
Gilanal) W) CaSy o all s 5l g0 580 (S oS~ ) -1
2- Describe four ways that heat is gained or lost by an animal
Ol saall 8 288 o) 5 ) jal) €S Ly ) Ay Y1 3kl Caus -2
3-Describe five categories of adaptations that help animals thermoregulate
oAl aasill e el gall aelud ) claSall Guedl) ciliall Cana -3
4- Compare the osmoregulatory problems of freshwater fish, saltwater fish, and terrestrial animals
4]l Gl g g Sl Sllan)  Adell slial) o @ Lﬁ)}““‘\}“ ?3"&'&\ JSLa o 8 -4
5- Compare the three ways that animals eliminate nitrogenous wastes
i g yiill lalaal (e ) gall Ly Gaaliss 2l EEN 3 Lall (o )6 -5
6- Describe the structure of the human kidney
i) 4dS (S i Caua -6
7- Explain how the kidney promotes homeostasis
sl O Y Adee aad o KU ol (S - i) -7
8 - Describe four major processes that produce urine
Jsdl i b A @Y A )l 3kl Caa -8
9- Describe the key events in the conversion of filtrate into urine
Jsr I el gt oty L 0 A N Eilaa¥) Ciua -9
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Control of Body Temperature and Water Balance
g.‘ﬂ..d\ OV ?.ug\ A da gé ?Sﬂ\

= Lo aall & Uaaal) iy o
Homeostasis sl Gl Y
I(\:/Ioarllz’:fir:;\]rslce Of Steady Internal 5 jiaua 40203 sl iy i e Bliall le 5,0
Fluctuations ClLtast)
Thermoregulation ) Ad) andaiil)
Osmoregulation S gamtd) adalil)
Excretion zIAY
Nitrogen-Containing Wastes O g Al o 4y giaall cildlial)
Thermoregulation ) Ad) andaiil)
Internal Temperature Within A Tolerable s Cpanda AN acaal) B s A3 o dladlaal)
Range dlant Say
Ectothermic 5_)_al) daa &
Endothermic BB R EK
Conduction Jana gl
Convection Al Jaall
Radiation £ lady!
Evaporation Jadl)




Control of Body Temperature and Water Balance
g.‘il..d\ OV (u.ug\ A da gé ?Sﬂ\

C e aall

C aaall d_}ﬁ

Mechanisms Of Heat Exchange

8l Jald <l

Adaptations Promote Thermoregulation

gAY Bl o gl Al sl

Increased Metabolic Heat Production

dpa) 5 ) ol gl a5

Insulation Joadl
Circulatory Adaptations dg gadl) 5 gally Aualdd) culdsily
Evaporative Cooling DAl A Ll
Sweating )
Panting VA

Behavioral Responses

38 sladd) i)

Osmoregulation
And Excretion

TIAY Y 5 gam) anlaiil)

Osmoconformers S Jsay) (38 gil) cld il

me Internal Sol ncentration A . - \
Same Internal Solute Concentration As ) ol AL Al 8 sl 365
Seawater

Marine Invertebrates Are
Osmoconformers

6 gl (831 g5 ) LS 4 jand) ey jladnl)




Control of Body Temperature and Water Balance
g.‘ﬂ..d\ OV ?.ug\ A da gé ?Sﬂ\

C e aall

C

aaal) iy 2l

Osmoregulators Control Their Solute
Concentrations

gé asadll o 5 a8l Led (g 5 gan) aulaiil) <l ety

Al lal) o) ga 38 8

Saltwater Fish

Jallal) olal) Slan

Land Animals

dougll) l) gas

Nitrogenous Wastes

i g ) culdlaal)

1-Ammonia (Nh3)

) JJM\ jl.é) L ga)

Urea Ll gal)
Excretory System I AY el
Expels Wastes a3 oy
Regulates Water Balance Al &) 3N alady

Regulates lon Balance

o) 1Y) Akl

Nephrons 4l gl culaa gl (il g All)
Functional Units Of The .

. ASH A0 o) clas o)
Kidneys

Extract A Filtrate From The Blood

adll Cya Al ) 30 gall (adAiul

Refine The Filtrate To Produce Urine

Joal) LY dadl ) 3) gal) 40

Urine

Jgd




Control of Body Temperature and Water Balance
g.‘ﬂ..d\ OV ?.ug\ A da gé ?Sﬂ\

C e aall

C Baaall dﬁ)’:‘

Ureters Drain The Kidneys

Olsl) ldlad) £ 8y

Stored In The Urinary Bladder

4l o) ALl A 0 3Ag

Expelled Through The Urethra

Aol el A ez sk

Filtration

g Al

Blood Pressure Forces Water And Many
Small Solutes Into The Nephron

bl dal) 3l gall (e mandl g plall adlf Jaiiia adyy
Al gl Saa gl )

Reabsorption

uabaiay) sals |

Valuable Solutes Are Reclaimed From The
Filtrate

eIl Cpa ArBLE) AIAN) ) gall Balaiea) Al

Secretion BIBENY
Excess H* And Toxins Are Added To The : Caan s e

: A (A asand) 9 G s agd) O (e Rl il
Filtrate
Excretion z)AY

Final Product, Urine, Is Excreted

Jsadl 9 5 Al ziiall z) A

Reabsorption In The Proximal And Distal
Tubules Removes Nutrients, Salt, Water

3) gal) Bamal) g Ay AN cludy) B Galaial) dale) g
slall g zelall g Aydiall

Ph Is Regulated By

(2 9ugd) () il oty




Control of Body Temperature and Water Balance
g.‘\l..d\ OV (u.ug\ A da gé ?Sﬂ\

z TR

C Baaall dﬁ)’:‘

High Nacl Concentration

(Al 523 gl 3y 518 38

Antidiuretic Hormone (ADH)

Joill dlaall ¢y ga !

Regulates The Amount Of Water Excreted
By The Kidneys

Cilsll 31k (e Lgda palddl) Ay Al slall dgaS B

Compensating For Kidney Failure

g sl Jadl) e gl

A Dialysis Machine

R ETR

Removes Wastes From The Blood

Solute Concentration

Ao al) 3 gall a8 5

Excretion In Plants ) Az AY)
Excretion Of Gases < 7 A
Exit Aa g Al

Penetrate External Cell Surfaces

%%J&‘QM‘CJ&J&SJ&QAS@‘

Guttation

glaay)




Control of Body Temperature and Water Balance

el QIS g amad) B ) A aA.Jdgé asadil)

& Uaaall . Uaaall Ciy s
Secretion 318
Hydathodes dilal) ) gail)
Humid Environment. dada L) Al
Terrestrial Plants doa ) cuna
Deamination Ca¥) £ 35 Aalany
Aquatic Plants doilal) il
Converted Jugal
Salt Glands daatall axlly
Halophytes doatls axe




