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. Key Concepts

» 27.1 Animals Are Composed of Organs Built from Four Types of Tissues

» 27.2 Physiological Systems Maintain Homeostasis of the Internal Environment
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27.1 Animals Are Composed of Organs Built from Four Types of Tissues

To survive, animals must

e extract energy and nutrients from the environment

e build all internal structures they need

e eliminate toxins and metabolic waste products

e sense the environment and respond to it in various ways, including movement

¢ maintain constant conditions in their internal environments

e reproduce
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27.1 Animals Are Composed of Organs Built from Four Types of Tissues

Multicellular organisms have evolved complex body systems to deal with these
challenges.

Advantages of multicellularity include large size and specialization of cells.

Advantages of bigger size: ability to prey on other organisms, and resist forces in nature
such as ocean waves.

Size of single-celled organisms is constrained by cell membrane surface area that limits
exchange of materials with the environment.

Cells of larger animals must be served by an internal environment of extracellular fluid.
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27.1 Animals Are Composed of Organs Built from Four Types of Tissues

» Some cells are specialized to contribute to the maintenance of the internal

environment

» Cell specialization has tremendous adaptive value, but specialized cells may lose other

functions.
e Example: Cells specialized for movement do not have to also capture and process food.

» The cells in an organism are collaborating to provide services to each other.
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27.1 Animals Are Composed of Organs Built from Four Types of Tissues

Tissues: Groups of similar specialized cells. Four types:
e Epithelial

e Muscle

e Connective

e Nervous

Within each group there are various specializations for different functions.
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27.1 Animals Are Composed of Organs Built from Four Types of Tissues

Epithelial tissues: Sheets of cells that create barriers between different compartments.

e Includes the outer layers of skin (epidermis) and many types of secretory cells
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Ewkdva 27.2 Nw¢ va KataokeuAoeL Evav Zwiko opyaviopo

Awapeplopatomnoinon: EmBnAakot lotol

Adayveg

Kuhivépiké emBrjAio: 20 um
Enmevdie1 moANG EoWTEPIKA Opyava,
ONwg TIC agEpoPopoug 0doUg Twv
TIVEUUIOVWV Kal TO AETITO EVTEPO.
Mmopei va £xg1 EKKPITIKEC Kal
anoppo@nTIKEG AsiToupyicec. Emtpénel
TIG HETAKIVI|OEIC TWV OUCIWV QVAPESa

A oTa owpatika diapepiopara.

MoAvoTtifo mhakwdeg emOrjAio:

O1 e€wrepikég oTiBadeg Tou dépuarog
(embepuida) Eexwpilouv TO ECWTEPIKO
ano 1o e§WTEPIKO EpIBaiiov kai
TPOCTATEVOUV TO CWHA.

-

> Kupoeidny
smBnhiaka
KuTTapa

. , . Exkpitika kUtTapa: H emévduon Tou otopdayou

- ik s : 5 ' Ewéva 27.2 g vo Keteokevaoeig nephapBavel emBnAaka KUTTapa Mou EKKpivouv
KuBosidéc emOriMio: B Evav Zmko opyaviopo TENMTIKG LYPA Kat 0§0. ANAa ekkpITIKG emBnAaka
TuvBéTel cwAnvapia Kai Tépoug Tou 25 pm KUTTapa Bpiokovral oToug OIEAOYOVOUC, OTOUG
HTTOPEI va £XOUV EKKPITIKEG KAl QTOPPOPNTIKES 15 pWTOTOIOUG KAl OTOUG HAoTIKOUG adéveg aAla kai
A&iToupyiec. OTO MAyKpeag Kai otnv npoctia unoéguon.

Ot o701 glvar ot dopukoi ABot.



Ewkdva 27.2 Nw¢ va KataokeuAoeL Evav Zwiko opyaviopo

Napaywyr) épyou: MUikog loTtog

Kapdiakég pug: YnevuBuvog yia 15 um
TIC CUOTIACEIC TNG KapSiac.

[
15 pm

IKEAETIKOG puG: YreuBuvog yia Tig
EKOUOCIEG KIVI|OEIG TOU CWHATOG.

Ewova 27.2 llog va Kotaokevdoeig
évav Zowo opyoviepo

Agiog puc: MNapéxel KivnTIKGTNTA OTA 30 pm
ECWTEPIKA Opyava, .. CTOV YOOTPEVTEPIKO
owArva. EAéyyet Tn S1GpETPO TWV QIHOPOPWV
ayyeiww.

Ot o710t glvar ot dopukoi ABot.

E: Edv okeptovue T1g Ae1tovpyieg TV CKEAETIKOV HL®V EVOG OPOUE, TL POAO £XOVV 01 TPES GAAOL TOTTOL 1IGTMV GE

ot ™ Jdkacia,; .
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Ewkova 27.2 Nwe va Kataokeuaoelg €vov Zwiko opyoviopo (cuveExeLa)

Noapéxovtag 2trnpen: Zuvdetikol lotot

ITIBGdEC OOTIKWY KUTTApWY
o€ UTOOTPpWUA avopyavng UANG

Neukoé aipgoo@aiplo EpuBpa aipoocgaipia
\ s <

Same oo iax O -

9% : o 4 <! 2 Ta kUtTapa Touv aiparog: Ta epubpa 15 um

F . : s 2] aipoo@aipia HETAPEPOUV AVAanVEUOTIKA
Oowck NopauBu oI bouc 350 Hm aépia. Ta Aeuka aipocgaipia
Y loouno o g O eI NMPOOCTATEVOUV amo TIG EEVEC OUTIEG Kal
RS HEC N OUPVIEN ST TOUG HIKPOOPYavIoHoUE Tou ei10Baiouv

LZ5 AT 4 BN A T i | OTO CWHA.
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Nt 2 koAAayovou
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i 3 bas— |
(I>m9c 80y Asu'xoc 80 um
Amwdng 10To¢ AMImWéNE 10TOG

Tovdeopol Kal TEVovTEeG: ZuvSéouv Ta 00Ta
peTa&l Toug Kat TOUG HUEG JE 00TA.

Amnmwédng 16166 O Aeukdg Mmwdng 1oTo¢
TTPOCTATEVEL Kal umooTnpilel Ta 6pyava, TapExel
Beppikr) povwon kai amoBnkeve evépysia. O paidg
Anwdnc¢ 1016¢ mapayet BepuodTnTa.
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Ewkova 27.2 Nwe va Kataokeuaoelg €vov Zwiko opyoviopo (cuveExeLa)

Ene€epyaoia tng Minpogopiac: Nevpikoi lotol
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AoBnTikoi Ymodoxei¢: Auta ta kuttapa Tou
ap@iBAnoTpoe1boug KWSIKOMOIOUV TANPOPOPIES
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¥

o 4 /1 b |
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S 1\ v/ | \t | VEUPWVEC pE TOMNOUC TPOTIOUC
o s ‘> * \ <}k | | f kat puBpilel Tn onuarodoétnon Toug,
\‘ A / h HOVWVEL TIC VEVPWVIKEC Siepyaois
4 Kal TapEXEL AVOOOTIOINTIKEG
F Y AEITOUPYIEC YIQ TO KEVTPIKO VEUPIKO
ovoTnuao.
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Nevpwveg: MeTagépouv TAnpo@opisc anod roucl'mJ \“ f | Ewova 27.2 Tlog v Katackevaosig
aloBNTAPEC OTO KEVTPIKS VEUPIKG UOTNUA, ) . h évay Zmko opyaviopo
amoBnkKevouv Kat OAOKANPWVOULV TTANPOYOPIEC, N . e O1 16701 £ivat ot Sowticol Aifot
HETaQEPOUV EVTOANEC OTOUC MUEC Kat OTOUG adévec. - 2 H )
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Ewova 27.3 Ot lotol Zxnuatilovv Opyava

Organs: Internal structures that carry out
specific functions.

e Most have all 4 tissue types.

e Example: Digestive tract organs have a
lining of epithelial cells, a layer of
connective tissue called the mucosa, which
includes blood vessels and neurons, and
layers of smooth muscle.

Individual organs are part of an organ
system, a group of organs that work
together (e.g., the digestive system).

Organizational hierarchy:
Cells - Tissues - Organs - Organ
systems—> Multicellular organism

Eva 6pyavo ano- ’

| STPadeC Aeiwv

| prikog Tou eviépou. [

teAeital and ool |
Kat ouviiBuwg kat

and Toug TECOEPIC
TUnoug.

ZTOHa)OC

K BAevvoydvoc Bplokeral
KATw and to emBrjlo Ka
NEPLEXEL MTOAD GUVOETIKG 10TO
al\d Kal EKKpImKA KOTTapa

O YaoTPEVTEPIKOC GWANVAC 7]/
enevieral ye emBnAiaka [ |
koTTapa. Optopéva ekkpivouv
NENTIKOUC YUHOUC, OpIopéva

OPHOVEC Kat KAMOIA ANMOPPOYOLV | |

HWOV LHETAKIVOUV
Vv Tpo@r Katd

Ewova 27.3 OvIotoi ZynpoatiCovv Opyava
YOGTPEVIEPIKOD

avOpdmov, OTMC 0 OTOUOYOG KOl TO
AmOTEAOVVTOL KOl OO TOVS TEGGEPIC TOTOVS IGTMV.

AlxTua veupixoU 16ToU EAEYYOUV Kal

cuvrovi{ouv TI¢ CUCTIACELS TOU Agiou

HLAC TOL EVTEPOU Kal mapéyouv aoBn-
< | TnpLakr) Agrroupyia yia 1o Eviepo.
GLOTIHOTOS  TOVL

Aemtd éviepo,

Ta emBnAiakd KOTTapa Kai 0 SUVSETIKOC
10T6¢ KaAUnTouyY Ta Kotaxka épyava
. Kat engvdiouv TNV KolAaKr KoAGTNTa. |
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27.2 To Eowtepiko NeptBaiiov

Focus Your Learning

e The needs of cells in the multicellular animal are served through exchanges with the
internal environment, which consists of the extracellular fluid.

e Homeostasis of the internal environment is maintained through control and regulation

of activities of organs and organ systems.
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27.2 To Eowtepiko NeptBaiiov

Functional losses in specialized cells are compensated for by the constancy of the
internal environment.

Evolution of physiological systems to maintain the internal environment made it
possible for multicellular animals to become larger, more complex, and occupy many
different environments.

Individual cells get nutrients from the extracellular fluid (ECF) and dump wastes into it.
ECF includes blood plasma and the interstitial fluid that bathes every cell.

Water and small molecules freely exchange between the interstitial fluid and the blood

plasma.
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Ewkova 27.4 To Eowtepiko MNepipaAiiov

EvboBnhakd kitrapa  KuTtapikég
Twv Tpoedwv ayyeiwv pepBpaveg
N N
" To mAacua Tou [ Tounéhowmo 80% |
aipartog eival To Tou efwKUTTApPIO
UypO HEPOC TOU UypoO Eival To
aipartog kai evblaueoo uypo
amotehei o 20% nou daPfpéxel dha
Tou efwKUTTA- Ta KUTTapa Tou
. pov uypou. | owpartoc.

Evbokuttdpio
uypo

I'I}'uﬂtﬁm EvSiaueco
TOU QipaTocg uypo
# 0, ——
e O DEMTIKG m——
ouoTAaTIKA
l | Aypnota l |
. ouoTatka

Al
Eéwkuttdpio uypd

Ewkova 27.4 To Ecotepiko Ilepipariov To eEwkvttdplo vypod eivol 10 «e6OTEPIKO TEPPAALOVY KO OTOTELEL TTEPTITOV
10 1/3 tov cvvolikoh vepod mov Ppioketal oto codpa. To eEmkvttdpio vVYPO amoteAeitar o mocootd 20% ond o
T Gopa Tov aipatoc kKot 80% amd to evotdueco vypd. H odotaon kot 1 guoIoAoyikn Katdotaon Tov eEmKLTTAPLON
VYPOV TTPEMEL VO TOPAUEVEL 6TOOEPT LECH GE GTEVA OPLa, Kol 1) 0T PO TG TG oTafepdtnTag €lvol 0 6KOTOS TV
GLGTNUATOV OPYAVAOV TOL GAOUOTOG.
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27.2 Physiological Systems Maintain Homeostasis of the Internal Environment

» Organisms must maintain their internal environment in a state of homeostasis: a
narrow range of stable and optimal physical and biochemical conditions.

» If homeostasis is compromised, cells can be damaged and can die.

» Maintenance of homeostasis is a central theme of physiology.

» Physiological systems are controlled (speeded up or slowed down) by the nervous and
endocrine systems.

» To regulate these systems and maintain homeostasis, information is required.

e Analogy: A thermostat controls furnace and air conditioner to regulate temperature
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Ewdva 27.5 Evag Oeppootatng PuOpileL tn Osppokpaocia

Regulatory systems obtain, integrate, and process Eva pohoi apéxet mnpo-

information. sopkreonzagotnen.

They issue commands to effectors such as muscles or | onusio o s1agopetixéc H;:.:ﬁ::,, “““‘*mh

glands that effect changes in the internal (pec e pépac - N
environment. To otafepd onpeio ,,g::"'::;? H::‘:“'*%;;-:H
Effectors are controlled systems—they are TouBeppootary ET“EEF";‘ anueio N
controlled by neural or hormonal signals from 2:.%33::::&&:2:0 I HS“ 18 20° 29° 24°
regulatory systems. Epacia,

Sensors such as light-, temperature-, and pressure- | Oawénripac 5 AoBntiipac
sensitive cells provide feedback information to be E;L‘;‘,?j‘fgfgﬂﬂ;m 4

compared with internal set points. Ml.gﬂpi'xﬂﬂﬁﬂﬂﬂwiﬁc

Negative feedback is information that corrects an E‘E’ﬁuﬂ;‘i’;‘fﬂ“m T

error signal. p (BeppooTatng)

Whatever force is pushing the system away from its | © 8eproorarnc

set point must be “negated.” SEE:E EE;;S;_ — = |
Positive feedback amplifies a response and increases | oncrou awbnriea IJ |
deviation from a set point. Responses tend to reach a EEE-ETESIEEEE- Eheyxoueva | Khuatr
limit and terminate rapidly. svnohe oma Kavethpac| ; oriuara OTIKO

e Examples: Sexual behavior and the birth process EAeyxdueva

Feedforward information anticipates internal TR

changes and changes the set point. Ewova 27.5 Evag Ogppootarng PvOpiler n Oeppokpacio

. . . 5 ‘Evag Oeppootdrng pubuiler ™ Oepuokpacio evog dopatiov, avoiyoviag 1
E Examples. Atimeron a thermOStat_' hearmg the KAEIVOVTOG TOV KOVGTNPA 1) TO KAUOTIOTIKO, MG OmOKPIon o1 dopopd petalhd
words “on your ma rk” before a race increases heart Mg mAnpoeopiag avddopoaonsg  (Beppokpacio dwpatiov) kot TOV cTobEpOV

rate in anticipation of run ning ONUEI®V OV Elval TPOYPAUUATICUEV GTOV BEPLOCTATN. 17



Ewkdva 27.15 O Ogppootdtng Twv OnAaoTKWY

otaBepd onpeia ylo tn Beppokpacia tou cwpatog, kal pubuilel toug puacloloykolg eEAEyXoug

Yta OnAaotikd, o umoBdalapog ohokAnpwvel TL BeppoatlcOntnplakég mAnpodopieg, Kablepwvel
™ Oepuokpaocia .

Eyképalog okioupou //
(oBehaia Toun)

/
/

XA ER

Ewova 27.15 O Ogppoctarng Tov ONAacTIK®OV K\nﬁ\/\_,\r
PuBuiotiké obotnua
(umoBalapog)

Onoc kor o owokdg Oeppootdng g Ewdvag 27.5,

0 voBdrapog TV Onhactikdv eivor To pLOGTIKO

CUGTNUO TTOV EAEYYEL TOLG UNYOVIGHOVG BEppovong Avadpaon

, i Oepuokpaoia Oepuokpaoia
KoL YoENG TV GOUATOG. OWHATOC KATW owWHAaToC Mavw
and to otaBepd  and 1o otabepd
onueio ) onueio
MNpotpoodoétnon
AM\ayéc ot Bepuokpaaoia
Tou &épparoc alhalouv To onpeio
Y  puBuionctou unoBarapov ¥

Napaywyn kat Siatiipnon AnwAsia BeppdéTnTag
Bepudtnrag Auénpévn por aipatog oto
Mewpévn pon aiparog oto Sépua
Sépua Méewwpévn puikn
Piyog OKENETIKWV HUWV SpaocmpiotTa
OgpuoyEVEDT XWPIC AnwAgia Bgppoétnrag Adyw
npdkAnon piyouq e€arponc (Aayaviaopa i
£@idpwon)
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