MODULARIZACE VYUKY EVOLUCNI A EKOLOGICKE BIOLOGIE
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Viyvojova morfologie
Zivocichu
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Svalova soustava

Houbovci (Porifera) zahavci (Cnidaria)

budky svalového
epitelu

smysiova buitka

myonema nervbva bufika

myoepitelialni bunky (bunky svalového epitelu)



Svalova soustava

Ramenonozci (Brachiopoda) Hmyz

zavitact sval

Nbetnl miska

levator
trochanteru levator tibie

wavieno

oteviraci sval

depresor femury  depresor tibie

depresory
pretarsu
zaviraci sval

depresor tarsu

3lacha pretarsu




Létaci svaly hmyzu

dorzaini

podéiny
sval

notum stialeno kiidio
dold  pisto ukotven{
kiidla

dorsoventréini sval
{smritén)

Svalova soustava

dorsoventréini sval
{uvolnén)

misto ukotverni kiidia
apon Sikmého svalu

$ikmy sval
{smritén)

notum stladeno dold

dorzéini podéiné svaly
(uvoinény) V4

trévici trubice

dorsoventralni svaly
{smritany)

notum vyilenuté  podéiné dorzéini svaly
{smritény)

dorsoventrilni svaly
{uvelnény)

AN




Svalova soustava

Svalova soustava obratlovce

1. Somatickd svalovina - z myotomu somitd, pricné pruhovand

a) Svalovina trupu (somatickd) — b) Svalovina koncetin (apendikuldrnt)
- epaxidlni - primarni
- hypaxidlni - sekunddrni

2. Branchidlni svalovina - z BNL, pri¢né pruhovana

- pohyb segment Zabernich obloukt, pohyb &elisti
- 2vykaci a mimické svaly savcl

3. Viscerdlni svalovina - ze splanchnopleury, hladkd
- Utrobni, srdeéni sval, autonomni inervace

4. Kozni svalovina - z dermatomu
- Cepyreni peri, jezeni srsti

5. Svalovina ektodermdlniho plivodu
- ciliarni sval v oku




Svalova soustava

Svalova soustava obratlovce

Vodni obratlovci

Svalovina trupu - boéni sval, segmentovana - metamerie
- myomery a myosepta

- epaxidlni a hypaxidlni ¢dst, septum horizontale

2ural tube Epaxial trunk muscles Horzoni . S 2
wiyvwinie g > N\ ‘ 3

Horizontal
Notochord N\ skeletogenous
[ septum

Sl Bl Dorsal and ventral
. v 7 :
entering limb bud 4 ppendicular muscles

Skeleton of

W /) > appendage e el
Cells from somatic 2 i1/

and girdle
layer of lateral plate

contribute to somatic
muscles of flank and it | :
appendages Coelom LV (- Hypaxial trunk muscles

Splanchnic layer Visceral muscles from
of lateral plate splanchnic layer of lateral plate
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ptisavka

N

m. probranchialis
m. cornealis

m. subocuiaris

(pfedni hypobranchidini
svaf)

Svalova soustava

myomery
m. apibranchialis

Zeberni §térbina

mm. hypobranchiales




ZRALOK
{ocasnl Ltast)

ZRALOK
(trupové Last)

Svalova soustava

2ebro
m. subvertebralis m. transverso-spinalis

m. longissimus dorsi
m. dorsalis trunci

m. iliocostalis
m. intercostalis

extermnus am.

ucostah's
/, m. inter-
A costalis
m. obliquus externus _\ \ ‘ internus

costalis
m. obliquus externus

profundus
m. obliquus
internus

OCASATY OBOJZIVELNIK



Svalova soustava
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Svalova soustava

Suchozemsti obratlovci

Humerus

Supracoracoideus
(upstroke)

Coracoid
Sternum

Pectoralis
(downstroke)




Svalova soustava

m. rectus externus s'uchovy' vééek
m. obliquus superior \

m. rectus superior

m. rectus
internus

tektokranialni svaly

I

basikramélm svaly

\
_ N
~ - struna
hitbetni
gichovy
valek as-%% #abemni $térbiny

m. obliquus M. rectus -
inferior inferior  spiraculum

hypobranchiélni svaly

| 2 3

n. oculomotorius | n. rochlearis

m, rectus
superior n. abducens
~
” m. rectus
m. rectus ‘ externus
intemus Tk, 3

m. obliqguus 3

internus g basi-
{basi- kranidin{
kranigini sval 2
sval 1)

Eichovy
vatek

~~A1 {1

! spiracutum i

hypobranchidini svaly




Svalovd soustava

SVGISTVO koné e.rin

myotomy

((({Q (e .’ ........

i

Kkontetinové pupeny

ity -

obra
Ivpra
btastémy
I( néetinovy z8kia
travi
ttttttt coelomova dutina



Svalova soustava

Svalstvo prednich koncetin (lopatkovych)

m, latissimus dorsi

A
m. deltoideus d
{pars scapularis) |
m. deltoideus
{pars m. subcoraco-
clavicularis) scapularis

m. scapulochumeralis

m. biceps
m. brachiailis

m. latissimus dorsi m. supraspinatis

m. coracobrachialis

m. brachialis



Svalova soustava

it T
I} m. flexor palmaris
il

radiales
A m. flexor carpi

KR
digitorum "~.‘". |

L m. extensor I carp
f i igiti quin A ". ": B radialis
IR4IEL m. extensor W 37 m. flexor
digitorum R digitorum
i communis CARIIN  sublimis
m. abductor pollicis |" Bt~ m. paimaris
1 longus et indicis kv longus
i (odfiznut)




Svalova soustava

Svalstvo zadnich koncetin (pdanevnich)

m. iliotibialis

m. puboischio- iy bularis

femoralis
internus

. flexor tibinlis
exiemus
— m. puboischio-
tibialis
tibjalis infemus
m. puboischiotibialis

M. CrUrocoCcygeus

m.
m. iliacus
m. pRoas

m, obburator externus
m. rectus fenmoris
m. adductor longus

m, vastus



Svalova soustava

Svalstvo zadnich koncetin (pdanevnich)




Svalova soustava

superficlalis

hypobranchiale.

. saberni &térbina

basibranchiale

m. constrictor
superficialls
hyoidniho oblouky

mm. levatores
(= m, trapazius)

m. levator
palatoquadrati

m. praeorbitalis N — - \ra
m, imtermandibularis m. adductor m. constrictor
mandibulae superficialis




Svalova soustava




Svalova soustava

axlami Last
m. pannicuius

HHI
m. cutaneus R0

maximus

vatnatec
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Travicl soustava



Travicl soustava

; ektoplasma
o pg@r_avm_guspense plasm

ektoplasma_ . . : :
\\ : & B 41—

entoplasma

potravni vakuola

1 krdsnooéko

Jednobunecni

hitrobunecné traveni

zahloubeny peristom

potravnl vakuola



Travicl soustava

oscufum

pinakocyt




Travicl soustava
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Travicl soustava

stievo (efteron) mesenchym

hitanov§ dutina

predni vétev stifeva vychlipitelny
hitanova dutina hitan




Travici soustava

zaludek L
travici 2ldzy
jicen

ustni otvor

predni éasi stiednai East

rectum

|

stomodeum

(extodenmalni} {entodenmalni}

2adni tast
proctodeum
{ektodermalni)




Travici soustava

Ostnokozci

, madreporit
i kamenna chodba

Poliho vadek

okruini kanjlek
ambulakralni
soustavy

R~ radlalni kanalek
ambulakriini
soustavy

vysunute panozky




Obratlovci

Travici soustava

\ |2abernl Stérbiny
stomodeum

Rathkeho vatek {zaklad hypofyzy)

~ proctodeum

stomodeum

zakiad cichového pouzdra

neuraini trublce

somit

chorda
dorsalls’

stlfevo
{archenteron)

célom

epidermis

zaklad tichového pouzdra
i Rathkeho vatek




Travici soustava

neuralni trubice

stlevo
endostyl jicen se Zabernimi vatky

tichovy vatek
mozek

hypofyzaln| vatek neurdini trubice

"lingualni” chrupavka 3aberni trubice

tichovy vaiek
Rathkeho vacek




Travici soustava




Travici soustava

dvanactnik  giinjvka biisni
#aludek

jican

embryonalai

zéklady ot

Zahearnich £ 2aklad plic
Stérbin -

_stlevo

jatra

zaklad 3titne ilazy
Floutkovy vak
Rathkeho vafek

dutina astni molovy méchyt

Spiraculum Jicen

) ] %abemi
ustni otvor Stérbiny

SPiraini fasa

rectum

kloaka




Travici soustava

A) mihule

jicen
Zzaludek
strevo




Travici soustava

N Branchial™ Branchial Tongue

(a) Lamprey pouches  chamber

Stomach
Rectal gland

Spiracle

> Gil
Esophagus (i« Mouth

(b) Shark
Nasal

\ ESOphagus

bahnik

spirdlni rasa



Trdvici soustava

Stomach

| Esophagus

Intestine (€

Esophagus Gallbladder Esophagus
Bile duct '&\
Pancreas Liver . m |
Liver vaermg “_,\ 3 R ‘
e bile duct

Grom acH Stomach

intestine PRI~ Pylorus e
A7 /7% O \I\Dancreas

Large Small o™y Cecum

glgggg’r intestine intestine
Large - Ay -Urinary
intestine +“)  bladder

Cloaca

(a) Frog (Rana) (b) Lizard (lguana)

pylorické vybézky - prodluZovani stfeva (strevni klicky) - diferenciace (tenké a tlusté strevo)



Trdvici soustava

sloZzeny Zaludek prezvykavcl

Gallbladder

Esophagus
Esophagus Gastroesophageal

sphincter

Gizzard
Pancreas

Cecum
Large
intestine
Omasum

Cloaca Abomasym

{true Stomach)

A. Stomach of acow

(d) Bird (Gallus)

vole (ingluvies), zlaznaty (proventriculus) - svalnaty zaludek (ventriculus) -
postventriculus
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Dychaci soustava



Dychaci soustava

» Zdbry
Zaberni vacky Zaberni prepazky Zaberni oblouky, skrele

\

Mandibular Hyoid
Branchial arch arch
basket '
Internal
et gill slit

arch
Internal _w
oitl stit _
(;;’Q Branchial /39)
External—_! arch £y
gill slit E:ﬂ //
Gill N

Branchial—7 Parabranchial /l J

pouch chamber

Spiracle

Opercular
cavity

Pharynx Operculum —

Esophagus



Dychaci soustava




Dychaci soustava

—

gas
bladder
present

lateral
view

transverse
aerial section

respiratory

Swim bladder

=
/ Pneumatic duct
dorsal ﬁ_

ongin Digestive tract
physostomous

~

/ Swim bladder
hydrostatic Q/

OO

5 perch
oAy

physoclistous

aerial
respiratory
nonalveolar

_—/—')— lungfish

simple
~ glottis

aerial % Lung
respiratory tetrapods
alveolar ? w

guarded

glottis




Dychaci soustava

415
: . Parabronchi
Anterior Medioventral
air sac bronchus
&7y Mediodorsal
i / bronchus B. Reptile

4 iy

Mesobronchus

Accelerating
segment

. Posterior
Primary bronchi air sac

Trachea Syrinx

A. Amphibian



kostnaté r'y’by)

Cévni soustava

P i
embryos 6. Four afferent & eftorent branchial "
o arches with pressure drop across gils
3 Six aortic arches
form during o
development s Dipnot
8. Third & fourth aortic arches not
o interrupted by gil capiiary beds
Has
5. First & second
aortic arches lost Urodela
or modified
11.Internal carotid
formed by
> > dension of
o 10 Carow(m dorsal acrta
7. Pumonary artery & -iostinuduns in adults
vein & embryonic Bty Anura
ductus arteriosus
12, Pulmocutaneous
anery
~ D Testudines
s P
9. Intaratrial septum 14, Distinct
fully deveioped interventriculas
canal in adults c

AT
16. Foramen of
59 — Panizza as
- a shunt
13.Ductus arteriosus 15.Carotids develop 71
becomes ligamantum from third aoric 5 Aves
artariosum In adults arch & parts of s
doraal & ventral 17. Right systermic —
aortae arch
—
. ——————p—Mammala
4
18. Loft systemic b

arch

y A

krokodyli
ptdci

savci
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Mocopohlavni soustava



Urogenitadlni soustava

Renal capsule

* hefron

~ External Ciliated
glomerulus nephrostome

Coelom

I
Ciliated nephrostome

Internal Renal Renal  Archinephric
glomerulus corpuscle tubule duct

ﬁ\ I (\\\ Coelom

Dorsal Genital  Coelomic Archinephric
mesentery ridge recess duct

B. Ammocoetes and larval lissamphibians

vneéjsi glomerulus
Nephron

(holonefros, pronefros) N
vnitrni glomerulus

(opisthonefros, mesonefros, metanefros)



Urogenitdlni soustava

Afferent arteriole Efferent arteriole

- gL
\ Glomerulus

-‘— Renal capsule | Renal
corpuscle

ox

Filtration

direction Lumen of

renal capsule |

Neck

Distal tubule

Proximal
tubule

Collecting tubule

-

Excretory duct
(archinephric duct)

Intermediate tubule

A. Parts of a nephron

Malpighiho télisko =

glomerulus + Bowmanntyv vacek



Urogenitdlni soustava

Water Elimination Water Conseryation
(salt uptake) (salt excretion)
Freshwater Salt Water

Filtration kidney ~— <& —» Aglomerular kidneys
(glomerular) Distal tubules lost

Distal tubule present Some teleosts

—»  Ureotelism
Chondrichthyans
Coelecanths

—»  Osmoconformity
Hagfishes

Land

_ —»  Uricotelism
o Reptiles
(Henleova kli¢ka) Birds

Urikotelni - (kyselina —»  Ureotelism
., . L, Lungfishes
mocova) - plazi, ptaci Spadefoot toads

—»  Loops of Henle present
Mammals




Urogenitalni soustava

* ledviny - nefros 7%  metamerie, vnéjsi glomerulus

Holo ~

...

Pro ~ Opisto ~
Z

7

koncentrace, vnitrni glomerulus

Holonefros - minohy
a larvy ervori

Pronefros - predni
ledvina mihuli,
kostnatych ryb

a pulcd

Opistonefros -

ledvina dospélych
.~Anamnit"
Mesonefros - ledvina
embryi Amniot

Metanefros - ledvina
dospélych Amniot




Vestigial oviduct

Lateral kidney canal
Efferent ductule

Testis canat

Seminiferous
ampullae Leydig's

Testis gland

Archinephric
duct N
Archinephric
duct

| Urinary part of
isthonephros

Accessory & i

urinary ducts

Accessory
urinary duct

Seminal
vesicle

’%‘ " Cloaca > Cloaca
A Zwamander B. Shark

Mesorchium

Seminife
ampuilae

.. Opisthonephros

Actinopteryagii

Testis
canal
Lateral kidn :
canal 4t Efferent —— Sperm duct
ductule s
Archinephric
duct

Archinephric
duct ~ Cloaca

C. Lungtish D. Teleost




