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Pokryv téla, integument, povrchy:

specializace povrchu, kuze, keratinizace, derivaty




Pokryv tela & povrchy

« povrch=interface mezi vnéjsim a vnitfnim prostredim, zasadni role
pro ochranu a uchovani integrity téla, souvisly povrch.

« derivaty (Supiny, zlazy, pefri, srst; rohy, drapy, etc.) tvori zakladni
fenotypové adaptace prostredi a stylu zivota s obrovskou
vypovidajici hodnotou.

« nejexponovanéjsi, nejvice multi-funkcni vrstva téla!!!

« chrani proti abrazi, mechanickému poskozeni (kupr. Supiny), UV
(pigmentace), proti vyschnuti Ci infekci (hlen). Umoznuje
termoregulaci, osmoregulaci (vyména iontd a soli), infekéni
rozhrani; polopropustnost!

- zakladni souc¢ast mnoha systému: traveni, pohyb, metabolismus,
termoregulace, vnimani a smysly, chovani (sebe-presentace)...

- komplexni systém (obratlovci-kuze-stratifikace): povrchovy epitel,
pojivové tkané, tuk, hladké svaly; cévni systém, zlazy, receptory,
nervy atp.
« Clovék: az 15% vahy!



Pokryv téla & opérna soustava

Povrch téla mize slouzit jako kryt,
ale i vyztuha (staly tvar, podpora
organu).

e

Derivaty povrchu - kutikuly ci
schranky vylucované z epidermis tvori
tzv. exoskeleton.
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Fce vyztuhy Ci opéry téla vsak mohou
prevzit jiné struktury nez povrchové -
vnitrni obratle, struna hrbetni, jehlice

hub atp.

S oporou je spojen i pohyb - interakce
se svalovou soustavou.




Pokryv téla & opérna soustava

Vnéjsi povrch muize byt inkrustovan (pelikula), ¢i muze vylucovat
mineralni latky ve formé schranek (kostra, CaCO3)

Vnéjsi pokryvné a oporné struktury prvokd:
schranky kokolitek (bic¢ikovci), kfemicité kostry bicikovcu,
schranky obrnénék ¢i dirkovcu.

Material: celulosa, chitin, uhlicitan vapenaty Ci kupr.
aglutinované schranky z cizorodého materialu.

schranka
kokolitek

Obr. 52 Dirkovec rodu Rotalia s vysunutymi Obrv. 47 Kokosf_'éra se schrankou Obr. 51 Obrnénka rodu
panoZkami, prostupujicimi skrze &etné pory. Podle tvofenou plakolity. Podle Gonyaulax. Podle Kofoida,
Moreta (1940). Beurlena a Lichtera (1997). ze Spinara (1960).



Pokryv téla a opérna soustava

(soustredte se na obrazky a jejich pochopeni, aby jste
byli schopni zadlezitosti nize néjak charakterisovat)
Otazky kupr.:
« Povrch téla zivociSnych hub (Porifera)
« Polyp a medlza lackovcu
« Zakladni ¢lenéni téla mékkysu,
schranky plza, mlza a hlavonozcu
« Povrch téla a koncetiny ¢lenovcu

Srv

33 Pokryv téla a opérna soustava

Pokryv téla a opérna soustava

U bezobratlych ZivoCichu a primitivnich obratlovel (napf. panciinati, paleozoicti bez-
Celistni) je povrchova vrstva téla nejen ochrannym krytem, ale zérovei i vyztuhou, kterd jednak
zajistuje télu staly tvar, jednak poskytuje podporu nékterym vnitinim organtim (tvoii napiiklad
tiponova mista pro svaly). AvSak ochrannou a opé&rnou funkci nemusi plnit pouze sama vnéjsi
vrstva t&la. Casto jsou v tomto smyshu diile#it3j3i jeji derivaty, nap¥. riizné druhy kutikul a schréa-
nek u bezobratlych, které jsou vyluCovany z epidermis (s nimi lze srovnat i rohovité krunyfe né-
kterych savel, které vznikaji postupnym odumiranim vnéjsich epidermalnich vrstev), nebo rizné
desky vznikajici v podkoznim mesodermu (napf. u ostnokozci a obratlovei). Az potud tedy
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Obr. 69 Krunyt chroustnatky pfi pohledu z dorzalni
strany (hlavova ¢ast vlevo), dole medianni fez télem.
Podle Moora (1952), ze §pinara (1960).
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Obr. 70 Zakladni morfologické struktury vnéjsiho
a vnitiniho povrchu schranky mlze. Podle Hatcheka
a Coria (1936), ze Spinara (1960).



Pokryv téla a opérna soustava

(soustredte se na obrazky a jejich pochopeni, aby jste
byli schopni zadlezitosti nize néjak charakterisovat)

Otazky kupr.:

Povrch téla zivocisSnych hub (Porifera)
Polyp a medtiza lackovcu

Zakladni ¢lenéni téla mékkysu,
schranky plza, mlza a hlavonozcu
Povrch téla a koncetiny ¢lenovcu

jde nam o pochopeni zakladnich principt
"télnich planu" jednotlivych skupin!

- co to je, z ceho to je vystaveno, jak to

vznika v ontogenezi, pripadné co to
znamena pro evoluci... a jednoduse ©

pas (perinotum)
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Obr. 69 Krunyt chroustnatky pfi pohledu z dorzalni
strany (hlavova Cast vlevo), dole medianni fez t€lem.
Podle Moora (1952), ze Spinara (1960).
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Obr. 70 Zakladni morfologické struktury vnéjsiho
a vnitiniho povrchu schranky mlze. Podle Hatcheka
a Coria (1936), ze Spinara (1960).
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Obr. 72 Rizné morfologické znaky na schematu pravotolivé
schranky plZe. Podle Shrocka a Twenhofela (1953), ze Spinara (1960.

ANO (srv. obr. 75)
NE (srv. obr. 72)
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Obr. 75 Rez schrankou lodénkovitého hlavonoZce, zndzoriujici
vnitfni strukturu schranky a pozici Zivodicha v ni. Ze Spinara
(1960).



11, I drozoa, Hydromedusae.
‘ Hydra.

DalSi viz. www. zoology.cz



Pokryv téla a opérna soustava ostnokozcu:

Vznik z mesodermu (oproti EKT bezobratlych!), jednotlivé vapnité desticky vznikaji
rastem puvodné jednoho krystalu kalcitu, interakce s ambulakralni soustavou

LOCHEHoOUeCA.




Pokryv téla a opérna soustava clenovcu

To, co jsme bézné uvykli nazyvat epidermis, je zde hypodermis
(Viz nize);
vylucuje chitindzni kutikulu, muze sklerotizovat ¢i mineralizovat
Svlékani (sic!) zajistuje exuvialni tekutina

SCHEMA KUTIKULY

epikutikula

exokutikula
endokutikula
epidermis

(hypodermis)
vzdusnice

sval




Pokryv téla a opérna soustava clenovcu

eplkutikula
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endokutikula

iy
vy
-
::"
lge 't
oy
3 .
e
' Dy

4

kutikula

JI)J”
\\ "

nekalcifikovana
endokutikula

hypodermis

Obr. 84 Prifez kutikulou korySe. Prokutikula
zahrnuje exokutikulu a endokutikulu. Podle
Dennella, z Brusca a Brusca (1990).



Pokryv téla a opérna soustava clenovcu

-vnéjsi kostra (vs. vnitini kostra (nas) obratlovcu
—déleni na hlava, hrud, zadecek...

TRILOBITOMORPHA

PROETUS SP.

se zabrami

& | \
~ pficné svaly '
-zadelek .' podéiné biisni svaly

sternit

Obr. 85 Schema vnéj$i kostry a pohybové soustavy ¢lanku ¢lenovce. Podle
Snodgrasse, ze Spinara (1960).
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kopinatec:
jednovrstevna epidermis, kolagenni
vlakna ve skare

/srv. (pravad) kuze je sloZzeny systém,
jen obratlovci
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Figure 6.4 Protochordate, skin of amphioxus. The epidermis
is a single layer of cuboidal or columnar cells that secrete a mucus
that coats the surface and rests upon a basal lamina. The dermis
consists of very highly ordered collagen fibers arranged in
alternating plies (layers) to form a “fabric” that brings structural
support as well as flexibility to the outer body wall. Pigment is
secreted by the epidermal cells themselves.



Klze (integument)
slozena soustava, jen obratlovci !

Kuze: pokozka (epidermis) + skara (dermis)

Epidermalni bunky jsou vzdy
epitelialni: polarizované -
sekretuji material basalné i
apikalné

Mimobunécna hmota (ECM):
polysacharidy (gel) a proteiny
(kolagen, fibronektin, laminin,
etc).

Komplexni ECM jen u Metazoa:
geny pro tyto proteiny jsou vsak
mnohem starsi.

RozliSujeme: Stratum
germinativum, basalni lamina,
stratum corneum (keratin).

pokozka: prevazuji bunky;
skara: prevazuji vlakna.
Skara je uniformné;jsi,
adaptace spise pokozkové.

Mucous gland =
Granular gland
g
Stratum germinativum a
D
; 3
Basal lamina =
Chromatophores
Stratum laxum H
o
- &
3
Stratum compactum - >
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FIGURE 6-1

The structure of fish skin. This diagram is based on a species
without bony scales, so the cellular layers of the skin are
clear. (After Portmann.)




Kuze (integument): obratlovci

Kuze: pokozka (epidermis) + skara (dermis)




Pokozka (epidermis) vznika z ektodermu
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Skara (dermis) standartné vznika z mesodermu
srv. diferenciaci somitu, tzv. dermatom

A. Neurula Presumptive neural tube
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Klze (epidermis + dermis): v hlavé obratlovcu vSak dermis (skara)
vznika z mesenchymu puvodem z neuralni listy, coz ma zasadni
dopad na vznik skeletalnich struktur!

Neural crest- Neural crest Mesodermal i
mesoderm mesenchyme  mesenchyme

Pharynx
Amniotes
Branchial arches 3-6 [ Diencephalon
: /
Hyoid arch | / e
Mandibular arch
Stomodeum Tetrapods
._

Sphenoid

Lacrimal
Nasal
Jugal
- Maxilla Amphibians
Premaxilla S
d Mandible —
Occipitals \\‘:
§ Laryngeals
(c) (d)
. P i _ . ' i 57
Flgure 7.4 Neural crest contributions to the skull. (a) fetus (d) show bones or portions of bones deri Zebrafigh 8}
Salamander embryo illustrating the sequential spread of neural crest cells (shaded). Abbreviations: angular (, ,
crest cells. During early embryonic development, neural crest (Bb), basihyal (Bh), basisphenoid (Bs), ceratc ~ Px_& Ray-finnad
cells contribute to the head mesenchyme, which is called the columella (Col), dentary (D), epibranchial (F fishes
ectomesoderm because of its neural crest origin. (b) Also (Eg), exoccipital (Eo), ethmoid (Eth), frontal vops :
contributing to the head mesenchyme are cells of mesodermal (N), cartilage nasal capsule (Nc), parietal (P), palatine (P1),
origin, the mesodermal mesenchyme. The position of the premaxilla (Pm), postorbital (Po), prefrontal (Prf), parasphenoid
mesodermal (stippled) and the neural crest (shaded) (Ps), pterygoid (Pt), quadrate (Q), scleral ossicle (Sci),
mesenchyme, and the approximate interface between them, are supraoccipital (So), squamosal (Sq).

indicated in the chick embryo. Skull of a chick (c) and a human




Na rozhrani obou vrstev kuze dochazi k tzv.
epitelo-mesenchymalnim interakcim a
nasledné tvorbé unikatnich struktur

Enamel organ Enamel

Ameloblasts form
enamel organ Enamel

Ectoderm

Connective Mesenchymal 5 = = :
tissue papilla C b
Odontoblasts

Dentine Odontoblasts Pulp cavity

A. Development of mesenchymal papilla B. Enamel organ formation C. Dentine formation

FIGURE 6-5
A-C, Three vertical sections through the skin of a fish to show the interaction between a

mesenchymal papilla in the dermis and the epidermis in forming enamel and dentine.
Enamel and dentine are added to the surface of bony plates and scales in many fishes.

zde vznik zubu:
mesenchymalni papila, dermis: odontoblasty - dentin (kost);
epidermis: ameloblasty (enamel) - sklovina




Vsechny kozni derivaty, jakkoliv rozlicné,
vznikaji (povstavaji) pravé na tomto rozhrani a identickou interakci

(b) Bird feather

() Mammalian hair

(a) Generalized development

Semssencian

() Placoid scale (@) Cosmoid scale

Figure 6.3 Skin derivatives. (a) Out of the simple

(h)

arrangement of epidermis and dermis, with a basement membrane
between them, a great variety of vertebrate integuments develop.
Interaction of epidermis and dermis gives rise to feathers in birds

Ganoid scale (i) Cycloid-ctenoid scale

(b), hair and mammary glands in mammals (c and d), teeth in
vertebrates (e), placoid scales in chondrichthyans (f), and
cosmoid, ganoid, and cycloid-ctenoid scales in bony fishes (g-i).

Based on the research of Richard J. Krejsa.




Vsechny kozni derivaty, jakkoliv rozlicné,
vznikaji (povstavaji) pravé na tomto rozhrani a identickou interakci

ve vsech pripadech je pocatek morfogeneze (invaginace/evaginace
epitelu) aktivovan stejnym morfogenem - Shh (Sonic hedgehog)

Horn
A B
Bosk Sebaceous gland
Teeth
Salivary gland
Feather
Mammary gland
Sweat gland
Liver
— Pancreas
’— Small intestine
Bladder / Large intestine
Prostate gland

Claw, nail ‘%
\ =

"Shh animal"

Exprese genu Shh ve vyvijejicich se zakladech pefi



Nasledné specializace povrchu:
smyslové receptory v kuzi,
exo + endokrinni zlazy

i} Epidermis

'] > Basement
: membrane
 Dermis

} Hypodermis

Sensory Endocrine
Exocrine Interaction

Figure 6.2 Specializations of the integument. Sensory
receptors reside in the skin. Exocrine glands with ducts and
ductless endocrine glands form from invaginations of the
epidermis. Through a dermal-epidermal interaction, specialized
skin structures such as hair, feathers, and teeth arise.
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Kize obojzivelniku:
mukozni zlazy, produkce obranného slizu, parotidy

Blood  Granular Mucus Stratum Stratum Basal
vessel gland ~ Chromatophore gjand corneum  germinativum lamina
m
9,
Q
B
=1
(&)
o)
|2
3
w
FIGURE 6-8
A vertical section through the skin

of a frog. (After Portmann.)

Stratum laxum Stratum compactum




Kluze obojzivelniku:
zlazy, produkce obranného slizu, parotidy
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Kuze obojzivelniku: misto prekvapivé evoluce!

Pipa pipa - Surinam Toad Babies Emerging

http://www.youtube.com/watch?v=aCayq56wHSA




Specializace povrchu: keratinizace (rohovaténi)

Callus

Stratum corneum

(@)
S. lucidum
S. granulosum

S. spinosum

S. basale

(b)

Figure 6.6 Keratinization. In places where mechanical
friction increases, the integument responds by increasing
production of a protective keratinized callus, and the stratum
corneum thickens as a result.




Keratinizace povrchu:
nejruznéjsi rohovinové zuby, zoubky a skrabaci liSty predstavuji
béZné adaptace ust (vodnich) obratlovcu




Keratinizace povrchu:
nejruznéjsi rohovinové zuby, zoubky a Skrabaci liSty predstavuji
béZné adaptace ust (vodnich) obratlovcu




Keratinizace povrchu:

rohovinové oralni struktury casto doplnuji, ¢i nahrazuji zuby po jejich
evolucni ztrate!




Keratinizace povrchu:
ramfotéka - povrch zobaku ptaku ... a nasledné cetné adaptace
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Keratinizace povrchu
(rohovaténi)

Proces keratinizace (rohovaténi) je
naprosto univerzalni, a plasticita
tohoto modulu vyvoje (vpravo)
umoznuje vznik disparatnich (velmi
odlisnych) struktur)

proces rohovaténi

konzervativni
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Horny
scale
— Epidermi
] Epidermis
— Dermis
A. Lepidosaur skin
Stratum z
corneum
Quter
— epidermal
generation
Fission —
zone
Inner
- epidermal
generation
. | Stratum
Basal : | germinativum
lamina L=
- Dermis

B. Enlargement of hinge region

FIGURE 6-9

Reptile skin. A, A vertical section through the horny scales
and the skin of squamate reptile. B, An enlargement of a
portion of the skin. (After Maderson.)

Vysoka keratinizace je typicka
pro kuzi plazu
(srv. odér, ztrata vody)




e Vysoka keratinizace je typicka
pro kuzi plazu
[Pt (srv. odér, ztrata vody)

— Dermis

epidermalni
Supina
epidermis

sSkara

osteoderm
(kosténa desticka)

Obr. 105 Rizné druhy télnich epidermalnich Supin plazi. Dole =~ Obr. 106 Zbytky zrohovatélé kiize na ocase po svlékani
epidermalni Supina doplné&na podlozni kosténou destickou. u chiesty3e (nahofe medidnni fez). Podle Czermaka
Podle Boase, z Romera a Parsonse (1977). a Rietschela, z Grodzienského a kol. (1976).

FIGURE 6-9

Reptile skin. A, A vertical section through the horny scales
and the skin of squamate reptile. B, An enlargement of a
portion of the skin. (After Maderson.)




Fig. 1. Spatial distribu-
tion of head scales. (A)
Head scales in most snakes
(here, a corn snake) are
polygons (two upper pan-
els) with stereotyped spa-
tial distribution (two lower
panels): left (yellow) and
right (red) scale edges
overlap when reflected
across the sagittal plane
(blue). (B) Polygonal head
scales in crocodiles have
a largely random spatial
distribution without sym-
metrical correspondence
between left and right.
(C) Head scales from dif-
ferent individuals have
different distributions of
scales’ sizes and localiza-
tions (blue and red edges
from top and bottom croc-
odiles, respectively).

Crocodile Head Scales Are Not

Ke ratinizace pOVI’ChU d Supiny plazu Developmental Units But Emerge

from Physical Cracking

4 JANUARY 2013 VOL 339 SCIENCE www.sciencemag.org

Supiny hadu: pravidelné a symetrické.
Hlavové "Supiny" krokodylu vSak vznikaji rozpraskanim rohovinového povrchu!



Supiny hadi vznikaji kazda z konkrétniho strukturalniho zakladu (exprimujiciho Shh);
hlavové Supiny maji konkrétni prostorovou lokaci a identitu (/abialni, rostralni Supiny, apod).
Stejné je to v trupu krokodyla (vpravo).

Hlavové Supiny krokodyll v3ak nepredstavuji jasné definované elementy,
vznikaji popraskanim keratinizovaného povrchu, hlavove "Supiny" jsou nepravidelné, nestejné,
vznikaji mechanicky v pribéhu vyvoje, nehodi se k taxonomické identifikaci !




Specializace povrchl a keratinizace:

drapy, nehty, kopyta ...

Nail plate Nail

Unguis Subunguis  (unguis) matrix

Subunguis

A. Claw (surface view) B. Fingernail (sagittal section)

Wall
(unguis)\‘_ﬁ Hofia
Sole (subunguis)
C. Hoof (surface view) D. Hoof (sagittal section)

FIGURE 6-16

Surface view (A) of a claw, sagittal section (B) of a
fingernail, surface view (C) and sagittal section (D) of a
hoof. (After Waterman.)




Horny layer

Epidermal layer

Bony core \/

—Z

A. Cow (Bovis) B. Detail of horn

Horn
Bony core \ | i
Jj :.jf':.

C. Pronghorn (Antelocapra) D. Detail of horn

Skin (velvet) /
Bone 2

E. Deer (Odocoileus) F. Detail of antler

roh (=rohovina) neni odvrhovan a nevétvi se;

paroh: kost, periodicky odvrhovana (osteoklasty);
na povrchu ve vyvoji ma li¢i = modifikovana kuze

Specializace povrchl a keratinizace:
rohy (vs. kosténé) parohy

Keratin
fibers

G. Rhinoceros H. Detail of horn

l. Giraffe (Giraffa) J. Detail of horn

FIGURE 6-17

Types of horns and antlers as seen in surface views and
sagittal sections. A and B, Cow. C and D, Pronghorn. E and
F, Deer. G and H, Rhinoceros. I and J, Giraffe.

Roh nosorozcu je také derivatem epidermis,
nicméné vznika splynutim dlouhych chlupt



Roh nosorozci nema kosténou slozku, Cisty
keratin; obsahuje kalcium k vyztuZeni (Cervenéjsi
centralni mista) a melanin na UV protekci

Specializace povrchl a keratinizace:
rohy (vs. kosténé) parohy

Keratin
fibers

l. Giraffe (Giraffa) J. Detail of horn

FIGURE 6-17

Types of horns and antlers as seen in surface views and
sagittal sections. A and B, Cow. C and D, Pronghorn. E and
F, Deer. G and H, Rhinoceros. I and J, Giraffe.

Roh nosorozcu je také derivatem epidermis,
nicméné vznika splynutim dlouhych chlupt



Epidermani vs. dermalni derivaty je casto tézké rozeznat, mohou i splyvat
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(a) Beaver tail

(c) Turtle shell

epidermani Supiny: ocas bobra; dermalni supiny: zde fosilni pasovec Glyptodon; krunyr zelv:
zebra+obratle+dermalni desky+povrchové epidermalni Supiny






Krunyr zelv je spolecnym derivatem sklerotomu, epidermis i dermis

kruny¥ Zelv: uvnitf splynuti Zeber, obratld a kosténych (dermalnich) desek;
na povrchu krunyre navic rohovinové stitky

4 - < - < - < > L4

epiplastron

nuchale  nouralia

pleuralia 1 entoplastron. =4

5 mm
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cauda) xiphiplastron ~<

neurale 4

b . vertebrae
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Obr. 115 Krunyt Zelvy v dorzélnim (vlevo nahote),
ventralnim (vpravo nahofe) a laterdlnim (dole) pohledu.
Hranice kosténych desek krunyfe znazornény
preruSovanou ¢arou, hranice rohovitych desek plnou
Carou. Podle Romera a Parsonse (1977).




Krunyr zelv je spolecnym derivatem sklerotomu, epidermis i dermis

kruny¥ Zelv: uvnitf splynuti zeber, obratlu a kosténych (dermalnich) desek;

na povrchu krunyre navic rohovinové stitky




Specializace povrchu a keratinizace:
pefi ptaku

hotové pero je Cisté epidermalni struktura, Skara jako pulpa je plivodné vsude
uvnitf budouciho brku, pak vsak vymizi a pero je "mrtvé".

chmyfi uvnitr epidermalni
pochvy

epidermalni pochva

papila

epidermis

Skara

dutina brku

folikul

Obr. 107 Embryonalni vznik ptaciho pera. Vlevo a uprostfed stadia mesodermalni
papily vyklenujici epidermis nad troveii povrchu téla. Pozdéji se cely utvar zanofi
do folikulu a epidermélni pochva praskne. Zbytek ektodermu se zachovava jako
trubice a pfeméni se v brk. Spodni otvor této trubice se nazyva umbilicus inferior,
horni umbilicus superior. Podle Romera a Parsonse (1977).




Specializace povrchu a keratinizace:
pefi ptaku




morfologicky a strukturalni plan
této jedinecné (ptaci) adaptace:

peri: obrysové vs. prachové;

obrysové: kryci (aerodynamicky tvar, barva, povrch tél)
vs. letky (dlouha pera, nosna plocha kridel, asymetrické)
vs. rydovaci pera (namisto ocasu)
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Obr. 108 Morfologie ptaciho pera. A: proximalni ¢ast obrysového pera. B:
vlasové peii (filoplumae). C: prachové pefi (plumae). D: schema struktury
praporu. Podle Gadowa a Biitschliho, z Romera a Parsonse (1977).
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Axis of
— rotation Axis of

rotation

(@)

(b) Downstroke

(c) Upstroke

Pefi ptaku a let

aneb proc jsou kryci
pera na kridlech
(letky) asymetricka

Figure 6.18 Flight function of asymmetrical feather vane.
(a) Wing is extended, as it might appear during the middle of the
power downstroke. One of the primary feathers (highlighted) is
removed to show the axis of rotation about its calamus, where it
attaches to the limb. (b,c) Cross sections through three flight
feathers during the downstroke (b) and upstroke (c). During the
power downstroke, air pressure against the underside of the wing
would be experienced by each feather along its center of pressure
down the anatomical midline of the feather. Because the rachis is
offset, however, this center of pressure forces the feather to rotate
about its axis, and the primary feathers temporarily form a closed
uniform surface. During the recovery upstroke, air pressure against
the back of the wing forces rotation in the opposite direction,
spaces open between feathers, and air slips between the resulting
slots, thus reducing resistance to wing recovery.
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Erector Depressor

FIGURE 6-12

A simplified diagram of feather muscles showing the erector
muscle running from the posterior margin of one feather,
below its pivot point, to the anterior margin of an adjacent
feather above its pivot point. The depressor muscle extends
between the posterior margin of one feather, above its pivot
point, to the posterior margin of the next feather below its
pivot point. A rotator muscle wraps around the shaft of two
successive feathers, attaching below the pivot point of one
feather and above the pivot point of the adjacent feather.
Combined actions of these muscles can position the feathers
in many ways.

(c) Upstroke

ptak vSak také muze pery
aktivné pohybovat / rotovat diky svaltiim!



Kuze savcu (Mammalia » mammae):
specialisované kozni zlazy (potni, mazové, pachové, mlécné);

srst/chlupy jen z ektodermu

7

FIGURE 6-13
A vertical section through human skin.

chlup je pokryt kutikulou,
rohovité bunky se
taskovité prekryvaji

Nerve fiber and
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Stratum
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Apocrine Fat
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Developing

B. Section of milk ridge, ten weeks C. Mammary gland, six months

Epidermis

ST
Glandular /' 7 b
tissue

Adipose
tissue

Areola v Pectoralis
major muscle

D. Breast structure E. Detail of nipple showing milk ducts

FIGURE 6-19

Mammary glands. A-C, The development of a mammary gland from the milk ridge.

D, Section through a mature human mammary gland. £, A vertical section through a nipple.
F, A vertical section through a teat. (A-C, After Corliss; D, after Kluge; F and F, after Rand.)




Povrchy a supiny
vodnich obratlovcu

Placoid

Enamel

Dentin
(cosmine)

1 tVascular bone
‘ Bone
#71Lamellar bone

Enamel
(ganoin)

Bone

1%

Palaeoniscoids Primitive actinopterygian

(b) Ganoid scale

Bone{'

(c) Teleost scale

(d) Cycloid Ctenoid

Figure 6.11 Scale types of bony fishes. Cross section of a
cosmoid scale (a), a ganoid scale (b), and a teleost scale (c).
Surface views of the two types of the teleost scale, cycloid and

ctenoid scales (d).




Kuze paryb:
plakoidni Supiny

Enamel
E_name|0|d .
Dentine

Dentin

Pulp cavity

r}Epidermis
- } Dermis

Pulp cavity

Figure 6.9 Shark skin. (a) Surface view of the skin showing
regular arrangement of projecting placoid scales. (b) Section
through a placoid scale of a shark. The projecting scale consists of
enamel and dentin around a pulp caviry.

B. Shark skin




Klze paryb:
plakoidni Supiny jsou homologické oralnim zubum




Povrch
acelula
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dentin

vaskularni

aspidin

lamelarni
aspidin

Obr. 110 Schema stavby acelularniho dermalniho
§titu primitivnich obratlovct (Cyclostomata,
Placodermi). Podle @rviga a Kiaera, z Jarvika (1980).

Povrch nejstarsich vodnich
obratlovcu:
acelularni kost, mohutné
"hlavohrudni” stity

lateralni
statoakustické

\
laterdini desticky

Obr. 118 Hlavohrudni §tit a pfedni ¢ast trupu paleozoického
kruhoustého obratlovce ze skupiny Cephalaspida v dorzalnim pohledu
(vlevo), ventralnim pohledu (vpravo dole) a na pfi¢ném fezu (vpravo
nahote). Podle Stensi6 (1932) a Heintze (1939), z Jarvika (1980).
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Obr. 119 Hlavovy §tit zastupce primitivnich Celistnatcti ze skupiny
Placodermi (Coccosteus) v dorzalnim (vlevo nahofe), laterdlnim (vievo
dole) a frontalnim (vpravo dole) pohledu. Pro ilustraci mezirodové
variability hlavohrudni §tit zastupce rodu Duncleosteus (vpravo nahofte).
Podle Milese a Westolla (1968) a Stensio (1963).

postnasalni




Kosmoidni supina:

kosmin ~ dentin, zubovina, kost

Spaces for blood vessels, mucus glands,
lateral line and electroreceptors Denticles
E i
e / nameloid
‘ 2 ¢ @ — Cosmine
==1 | (dentine)

- Vascular
bone

0.2 mm

Vascular ST Basal laminated
space S8 layers of bone

A. tHeterostracan

ostracodermi, placodermi
(pancirnaté ryby);

Latimérie, bahnici
(bazalni svaloploutvi)

Osteostraci +

by Philippe Janvier
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Ganoidni supina:
ganoin ~ lamelarni enamel (sklovina);

méné dentinu

Ganoine (enamel)

Vascular space

Cosmine
(dentine)
Lamellar bone

C. tEarly actinopterygian ("t+Paleoniscoid")

ganoid scale = a non-overlapping or partially-overlapping scale, often rhomboidal in shape, with thick
outer ganoine layer (enamel-like substance), a middle layer of dentine and an inner dermal, cosmine
bony layer. Grows by addition of material above and below, ¢.g. in Lepisosteidac, Amiidae and
Polypteridae. Lepisosteidae have lost the dentine layer. The scales of Lepisosteidae are called
lepisosteoid scales as distinct from paleaoniscoid scales of Brachiopterygii.

paleoniskové;
bichiri, kostlini, kaprouni (bazalni ryby)




Kostnateé ryby (Teleostei):
tenké dermalni/kosténé supiny z
acelularni kosti (flexibilita!), apozicni,
koncentricky rist kolem centra: leptoidni/
elasmoidni supiny

Fig. FsD6. I think fich scales have a very Important use othar than for protection or camouflaga
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Kuze rybovitych obratlovcu » kosténé pancife » Supiny:
trend od tvrdeho kryti k elasticnosti a pohybu

Spaces for blood vessels, mucus glands,
lateral line and electroreceptors Denticles

Enameloid

Cosmine
1 (dentine)

- Vascular
bone

==

Vascular
space

A. tHeterostracan
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Exoskeleton

o 'k' d // s -ﬁk -
Od povrchu k vznika en ; deesr'r?ffs';' osifikaci
obecnému deleni skeletu u vs.
obratlovcu Endoskeleton
vznikajici enchondralni osifikaci
(chrupavka)

neuralni
exocranium

neuralni
endocranium

visceralni
endocranium

visceralni y D
exocranium / {/, /

-5 “ / .

= travu_cu

trubice

Obr. 117 Zakladni ¢lenéni lebky Celistnatého obratlovce. Podle Rocka (1985).

VISCEROCRANIUM NEUROCRANIUM




Dermal roofing bones Dermal
Orbit opercular bones

Naris
Quadrate

Articular

Dermal lower

jaw bones
Branchiostegals

A. Dermatocranium in lateral view

Orbit Hyomandibula

Visceral arch 3
Quadrate . Chondrocranium

Mandibular arch

. Hyoid arch

Chondrocranium

Palatoquadrate

cartilage
Articular
Mandibular . Other visceral arches
cartilage Ceratohyal Visceral arch 7

Dermal bones

C. Chondrocranium and splanchnocranium in lateral view

FIGURE 7-4

Diagrams of the components of the cranial skeleton of a generalized early bony fish, loosely
based on Amia. A, A lateral view to show the dermatocranial bones that cover most of the
other components. B, A ventral view of the skull with dermatocranial bones removed from
the right side of the drawing to expose other components. C, A lateral view after the removal
of the dermatocranium, leaving the chondrocranium and splanchnocranium.

Dermato- » dermis/Skara,
Chondro- » chrupavka,
Viscero-/splanchno-

»
visceralni - vnitrni



Dermatokranium:
kosténé elementy vznikajici pfimou osifikaci mesenchymu ve skare; v prubéhu evoluce
tendence k zatlaCeni viscero- a chondrokrania, ke kompaktnosti a zjednodusSovani

Dorsal Facial series Palatal

Orbltal senes
Vauh

series
Temporal

series

Palatal

series )
Medial

Figure 7.10 Major bones of the dermatocranium. Sets of
dermal bones form the facial series surrounding the nostril. The
orbital series encircles the eye, and the temporal series composes
the lateral wall behind the eye. The vault series, the roofing
hones, run across the rop of the skull above the brain. Covering
the top of the mouth is the palatal series of bones. Meckel’s
cartilage (not shown) is encased in the mandibular series of the
lower jaw. Abbreviations: angular (An), dentary (D),
ectopterygoid (Ec), frontal (F), intertemporal (It), jugal (),
lacrimal (L), maxilla (M), nasal (N), parietal (P), prearticular
(Pa), palatine (P1), premaxilla (Pm), postorbital (Po),
postparietal (Pp), prefrontal (Prf), parasphenoid (Ps), pterygoid
(Pt), quadratojugal (Qj), surangular (Sa), splenial (Sp),
squamosal (Sq), supratemporal (St), tabular (T), vomer (V).

eFacialni série (horni celist): systém
kolem nozder; Pm.+Max. zubonosné.

Orbitalni: kolem oka; neplést se
sklerotikalnim prstencem!)

Temporalni: postorbitalni pozice, Casta
fenestrace.

Sér. strechy lebecni: chrani mozek shora;

“parietalni oko’.

Palatalni (Ustni): prim. patro, mohou nést
zuby.

Mandibularni: kolem Meckelovy
chrupavky.

Operkularni sér., Sér. pletence
lopatkového, Ci extraskapularni...
vsechny série cisté didaktické!
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