Tkane lidskeho tela

soubory bunék a mezibunécné hmoty

s podobnou morfologickou a funkcéni
charakteristikou

Tkan epitelova
Tkan pojivova
Tkan nervova
Tkan svalova



Tkan pojivova

bunky zalité v mezibunecné hmote,
ktera je produktem techto bunek
a svym objemem nad nimi prevazuje

vazivo
chrupavka
kost



mezibunécha
hmota
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MezibuneécCna hmota (extracelularni matrix, ECM)
pojivove tkane

 vilaknita slozka (vlakna, fibrily)

« amorfni slozka (zakladni hmota)
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Tkan pojivova

fixni bunky
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Tkan pojivova

bloudive bunky









plasmaticke bunky
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Tkan pojivova

mezibunecha hmota



Mezibunecna hmota pojivove tkane

 vlaknita slozka
—kolagen (ruzné typy, jen nékteré tvofi viakna)
—elastin a fibrilin (elasticka vliakna)

« amorfni slozka
—glykosaminoglykany (GAG, linearni polysacharidy)
—proteoglykany (GAG navazané na proteinovem
NosicCi)
—strukturalni glykoproteiny (proteiny s navazanymi
sacharidovymi retezci)
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INTRACELLULAR EVENTS

1 Uptake of amino acids (proline, lysine, etc.)
by endocytosis

2 Formation of mRNA

Moot 2NN

3 Synthesis of @ chains with registration
peptides by ribosomes

N

4 Hydroxylation of proline and lysine residues
(vitamin C required) and cleavage of signal
sequence of rEF!OH

OH

5 Glycosylation of specific hydroxylysyl

residues in rER
Gal-Glu OH

OH Gal-Glu
6 Formation of procollagen triple helix

molecules in rER and movement into transfer
vesicle

9t

7 Packaging of procollagen by Golgi into
secretory vesicles

8 Movement of vesicles to plasma membrane,
assisted by microfilaments and microtubules

9 Exocytosis of procollagen

EXTRACELLULAR EVENTS

10 Cleavage of registered, nonhelical ends
of procollagen to formtropocollagen molecule

} }

procollagen procollagen
peptidase peptidase
MW ww
MW ww
w

Lt
tropocollagen molecule

11 Polymerization of tropocollagen molecule into
protofibril (in coves initially)

12 Parallel aggregation of protofibrils into fibrils
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STAVBA KOLAGENNI FIBRILY
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a)typ L, I, lll, V (kolagen typu V tvori kofibrily

s kolagenem typu | a lll)

b) typ IX, XIl, XIV (tvori fibrily pripojené ke kolagenu
typu I)

c) typ VI (zevni lamina svalové tkane, chrupavka)

d) typ VIl (tvori kotvici fibrily)

a) typ IV (tvori sit'ovitou strukturu)



J1adUC
Typ |vyskyt fibrily vlakna
I kolagenni vlakna (vazivo, |@ 75 nm @2-20pum
vazivova chrupavka,
kost)
1 chrupavka @ 20 nm netvori
Il |retikularni vlakna (vazivo) | @ 45 nm @0,1-2pum
IV | basalni a zevni lamina netvori netvori
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GLYKOSAMINOGLYKANY

glykosaminoglykan vyskyt stupefi interakce |typ kolagenu

-y

hyaluronova kyselina pupetnik,synoviilni tekutina,

humor vitreus,chrupavka

chondroitin sulfat chrupavka,kost, cornea,
+ + + ",
kife, aorta (media)
dermatan sulfat kale, Slacha, , I
| =T
aorta ( adventicia)
heparan sulfit aorta, plice, jatra, + + ., IV.

bazalni lamina

keratan sulfat cornea, chrupavka, nucleus

pulposus,annulus fibrosus

— =

uronova kyselina + N-acetylovany cukr




proteoglykany

GAGy + osovy protein
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strukturalni glykoproteiny

glykosylované proteiny

filbronektin
chondronektin
osteonektin
osteopontin
fibrilin
vitronektin
tenasciny
laminin

Laminin
trimer

Chain o

Heparan Proteo-

sulfate  glycan

binding  binding Proteoglycan  Collagen
site site binding site  binding site

Chain 1 Chain p2

= Cell
binding site

Cell
binding site

Heparan sulfate
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Fibronectin
dimer

(amino terminal
ends)

Collagen type IV
binding sites

Cell binding sites

Heparan sulfate
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HOOC COOH
(carboxy terminal end) (carboxy terminal end)

Disulfide bonds
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membrane < receptor

Fibronectin ]
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Tkan vazivova a jeji typy



fioroblasty, fibrocyty, myofibroblasty,
retikularni bunky, adipocyty

makrofagy, zirné bunky, plasmaticke bunky,
leukocyty

vsechny 3 typy viaken

gelova konsistence, kyselina hyaluronova,
dermatansulfat, fibronektin



— embryonalni tkan, mesenchymoveé
bunky, malo mezibunecne hmoty
— pupecnik (Whartonuv rosol), zubni dren,
fibroblasty, kyselina hyaluronova, retikularni viakna
— nejbeznejsi, vSechny slozky
— tenka vlakna, vice bunék (fibroblasty, mnoho volnych b)
— usporadaneé (slachy, vazy) a neusporadané (organova
pouzdra, skara), tlusta vliakna (kol.), méné bunek (fibrocyty)
— lymfaticke organy, kostni dren, retikularni
bunky, retikularni vlakna

— zluté vazy patere, fibrocyty, elasticka viakna

— bilé (univakuolarni adipocyty) a hnedé
(multivakuolarni adipocyty), malo mezibunécné hmoty
(CIUIETnRIRYELGE)
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huste kolagenni huste kolagenni
vazivo usporadang vaziveo usporadane
podel napric







elasticke vazivo
podel

elasticke vazivo
napric
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Chrupavka — obecna stavba



chondroblasty, chondrocyty

chondroklasty

vzdy kolagen typu li
elasticka chrupavka jeste elasticka viakna
vazivova chrupavka jeste kolagenni vlakna

pevna a pruzna konsistence

agregaty slozeneé z kyseliny hyaluronoveé

a proteoglykanu s obsahem chondroitinsulfatu
a keratansulfatu, chondronektin
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Rust chrupavky




Typy chrupavky
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elasticka chrupavka
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vazivova chrupavka
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Kostni tkan — obecna stavba



osteoblasty, osteocyty

osteoklasty

(CIER IR ELGE]

tvrda a pevna konsistence, proteoglykany

s obsahem chondroitinsulfatu a keratansulfatu,
osteonektin, glykoproteiny vazici Ca (sialoprotein,
osteokalcin)

mezibunecné hmoty
krystaly hydroxyapatitu Ca,,(PO,),OH,
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Typy kostni tkane



Typy kostni tkane

— doCasna kost pfri vyvoji
a hojeni kostni tkane, nepravidelne usporadani,
mene mineralizovana

— tvorena lamelami
z pravidelne usporadanych kolagennich vlaken
zalitych v mineralizované matrix, osteocyty
predevsim mezi lamelami v tmelove substanci
— kompaktni — kompletni i vmezerené osteony
(Haversovy systemy), plastove lamely
— spongiozni (houbovita) — anastomozujici kostni
tramce tvorene paralelné usporadanymi lamelami
nebo osteony
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Lamelarni kost (sekundarni)
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Haversuv kanélh
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Intermediate, or
Interstitial, lamellae
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Kloub (articulatio, diarthrosis)

Periosteum
AL N _— Synovial membrane
% \ Fibrous layer of
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~=%—— Articular cavity
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