Diferenciace bunék

vznik specializovanych bunék z nediferencovanych

(totipotentni b. = pluripotentni bb. = multipotentni bb. = unipotentni bb.)

bunék (biochemicka,
morfologicka a funkcni)
S IE [OWENE
postupnym zapojovanim
jednotlivych casti
genomu

B Gloha signdlu z okoli
bunky = vzajemne
interakce bunek v
mnohobunécném

AraaNi7Zrmil




B Kmenové bunl
déleni

HProge}nitorové bunky (pg’
deleni) pg

B Permanentni burniky (pe
jsou v G,




B Zvetseni orga
\\hyperpla2|e (po
-hypertrofie (velikost

HZmensenl organu: atrofie

pAY=




Tkanée

B Tkan - soubor morfologicky i funkcne
shodnych nebo velmi podobnych
bunek

ETkaneé se diferencuji v embryonalnim
7 Vé \V/ 7 d (0
obdobi ze zarodecnych listu

( ) a
primitivhiho embryonalniho pojiva
( — derivat mezodermu)

E\Vyvoj tkané - histogeneze







Typy tkani

Epitelova
Pojivova

Vazivo
hrupavka
ost

Svalova
Nervova



lage
tissues made up of lissue made
matrix. cells in a liquid matrix.




Charakteristika epitelove tkane

P Puvod - v8echny 3 zarodecné listy

B Sklada se z tésne nakupenych
bunék, spojenych ruzny=: *+py
mezibunéénych spr==

B Od ostatnich tkani ;.
membrana nebo lamina basalis

Ble ......1a (avaskularni)

B Funkce: kryci, sekrecni, respiracni,
resorpcni, smyslova.




Free surface of
epithelium

Basement
membrane
(extracellular
matrix)

Underlying
tissue nuclel

A. Simple squamous epithelium
(lining the air sacs of the lung)

—

D. Stratified squamous epithelium
{lining the esophagus)

B. Simple cuboidal epithelium
(forming a tube in the kidney)

(liming the intestine)

Gambar : Bentuk-bentuk epithelium :: (a) pipih selapis. (b) kubus sederhana. (c) batang sederhana. dan (d) pipih berlapis.
(Sumber : Campbell et al. 1999),




e,

_ Klasifikace epitel:

N W
\ r V 4 . V4
y kryci (povrchové) jednovrstevné
‘ vicevrstevné
Zlazové
specialni resorpcni
respiracéni /
smyslove

myoepitelové bunky



Charakteristika pojivove tkane

P Puvod - mezenchym

P Sklada se z bunéek a mezibunecne
hmoty

P Mezibunecha hmoua se skiaua z
amorfni hmoty a vlaken

P Pojiva se deli na vazivo, chrupavku
a kost

P Funkce - mechanické (podpurna,
protektivni), metabolicka,
imunologicka




Cell Cell

nucleus

Collagen

fibher ——m
e ——— Collagen
Other fibers
fibers
A. Loose conneclive tissue D. Fibrous connective tissue
(under the skin) (forming a ligament}
Fat
aropletls
Cell
nucleus
White blood
cells Central
canal
Bed blood .
al Matrix

Plasma

J

Gambar : Tipe-tipe jaringan ikat : (a) jaringan ikat longgar, (b) jaringan lemak. (¢) jaringan darah, (d) jaringan ikat padat. (¢) tulang rawan, dan
() tulang keras. (Sumber : Campbell et al. 1999),

C. Blood



Areolar connective
tissue. The large white
fibers are collagenous
fibers. Each of the red
strands consists of a
bundle of elastic fibers.
Several fibroblasts are
shown between the
fibers. Also shown are
macrophages, a plasma
cell, a mast cell, and
three types of white
blood cells:
polymorphonuclear
leukocytes, eosinophils,
and a monocyte.

-
Fibrocyte Collagenous Plasma Polymorphonuclear Macrophage Monocyte Eosinophil Mast Elastic
Fibroblast)  fibers cell leukocytes cell fibers



Charakteristika svalove tkane

P Puvod - mezoderm (kosterni a srdeéni
sval) a mezenchym (hladke svalstvo)

B Sklada se z bunek protazenych do
délky; nekterée obsahuji v cvtoblazme
kontraktilni elementv My
myofilamenta),

B myofibrily jsou tvorene aktinovymi a
myozinovymi myofilamenty,

B Funkce - stazlivost (kontraktilita)




fiber

Unit of muscle

contraction
Sihddison Wasley Langman, inc




Charakteristika nervove tkane

B Plvod - ektoderm R
neuroektoderm

B Sklada se z nervovych bunek
(neuronu) a podpurnych bunék
(neuroglie)

B Funkce - drazdivost a vodivost
neuronu




.o Neuron
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— Neuroglial cells
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B PUvod

B Funkce:
- nutritivnt (k
- protektivni — imuUno

a produkce protilate
- /7\ - spojeni tka
+ mechanicka (podpurna a

- ochrana organu




POJIVO: VAZIVO

B Obecna stavba pojiv:
- bunky (-blasty, -cyty)
- mezibunéecna > vlakna
hmota - zakladni (amorfni)
substance




Elastic —
fiber 4 MNerve — ™
¢ fiber

Fibroblast
Collagen fiber /
e

. Neutrofil |
/ Plasmaticka b.
_ W

% a

Copyright @ 2001 Banjamin Cummings, an imprint of Addison Wesley Longman, Inc.




HVIé,Lgna kolc
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,’\\ elasticka
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B Zakladni amorfni hmota



FIXNI

Bl Fibroblasty,
fibrocyty

- Retiﬁu}émi bb. >
B Tuko¥é }bb. (hepe
H7EPigment0Vé bb. B Plazmaticl
Bl Nediferencovane¢ bb. B2 Leukocyt




Fibroblasty, fibrocyty

Fibroblast

....

Collagen (III} Fibril
(Eencular Fiber)

Liebich (1993)




Fibroblast Fibrocyt




Collagen fibers in
cross-section

Fibroblast in active state

‘.. . I . j . J li
Collagen fibers in
longitudinal section



Fibroblasty a zirna bunka




Fibroblast




Q

Sit vybézku bunék
retikularnich vlaken

o™~ ". ;“"-': ::gri

J [ 'l'z

; A% "
kolagen III . Red™ eite p Dondtynds R K K



H&E - subcapsular sinus

Reticular
cell
nucleus




Tukove bunky

univakuolarni multivakuolarni
(bild tuk. tkan) (hné&da tuk. tkam)

Lipidove kapky



neuroektodermovy puvod

Melanin
Granules

Golgi Apparatus

Melanocyte Nucleus

Basal Lamina

Melanin






Pigmentove bunky
Melanocyty s melanosomy
Neuroektodermového puvodu

Duhovka, céevnatka...




Mezenchymove bunky
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heparin, histamin
- mediatory zanetu






Plazmatické bunky
(vznikaji z B-lymfocytu)

Tvori protilatky (imunoglobuliny)




b.

Plazmaticka
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Z.akladni amorifni substance

Homogenni, bezbarva, transparentni, rosolovita

Bl glykosaminoglykany (kyshyaluronovs,
chondroitinsulfat, dermatansulfat, keratansulfat,
heparansulfat)

- pl‘Oteoglykany (syndecan, fibroglycan, agrecan)

H lekOprOteiny (fibronektin, laminin, chondronektin,

osteonektin, osteopontin)

B H,0. ionty




polymery hexos

Nesulfatované (k

Sulfatované (chondrc
dermé\tansulfat kerata
heparansu/fat)



Vyskyt: ,vsude“

“Rb§olovité vazivo pupe
Ko orovy mok
Synovialni tekutina

1
A /



Dermatansu

Kuze, Slachy

Keratansulfat

/V \ Typ I - v rohovce
Typ Il - chrupavka a disci inte

Heparansulfat

Plice a lamina basalis

A=
g/




PROTEOGLYKANY

proteinové jadro + sulfatovaneé GAG
Agrecan - chrupavka
Syndecan - mezenchym




proteinove j¢

Fibronektin

Chcg\wd ronektin
Laminin
~ -Osteokalcin, osteoponti




Vlakna
polypeptidové retézce

B2 kolagenni

B retikularni
- elast1cka



B ,bila", pev
nepruzna

m1i-20h o
B kolagen

B ve svazcich

= kc‘)lagewn\éza — digestivni
enzym

B varem denaturuji - klih

M acidofilni (HE - ruzové, kysely
fuchsin — cerveng, safran — zlute,

anilinova modr - modre)



Fibroblast:

Produkce kolagenu
a jeho polymerace
v kolagenni vlakna




Kolagennl vIakna



http://php.med.unsw.edu.au/cellbiology/index.php?title=File:09lungtem.jpg
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I - nejcastej

I .
III -
_V /,,an‘\orfnl netvori viak

7‘\/ 4

Céa 40 typu kolagenu



http://www.tiho-hannover.de/einricht/anat/lit/mwenth/conntis/ko1_bdgw.htm
http://www.tiho-hannover.de/einricht/anat/lit/mwenth/conntis/ko3_bdgw.htm
http://www.tiho-hannover.de/einricht/anat/lit/mwenth/conntis/bas_bdgw.htm

Retikularni viakna

B kolagen III

B jemna sit (reticulum) =

hodpurnd slozka
mékkych tkani a sit pro
jiné bunky (jatra, kostni
dren, lymfatickeé organy

B argyrofilie (impregnace
solemi Ag)
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http://courseweb.edteched.uottawa.ca/medicine-histology/English/SS_BasicTissues/Connective16.htm
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Elasticka vlakna

P ,,zlutd" - protein elastin - produkt fibroblastu

a hladkych svalovych bunék ve sténe cev
B1-4(12) um @
B prodlouzeni az 1.5 X,
B elasticita
E (orcein nebo resorcin-fuchsin)



http://en.wikipedia.org/wiki/Protein
http://en.wikipedia.org/wiki/Elastin
http://en.wikipedia.org/wiki/Fibroblast
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Vyskyt:

Vazy

igamenta flava
igamenta vocalia
igamentum nuchae

Sténa cév:
membranae fenestratae




P Zavisi na
vlaken a zak

Ezakl. hmota = ,mek )
Bvldkna = ,tuhd konziste
Busporadani viaken 5

A nepra

-



2 Rosolovite
B2 Kolagenni v.

>N
ﬂ\
B Retikularni v.
B Elasticke v.
B Tukové v. bilé
hnédé



Mezenchym Rosolovite v.

embryonalni vazivo pupecnik, zubni pulpa
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Kolagenni vazivo ridke
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Kolageni

"~ &laehy, ligamenta
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Ridké kolag. vazivo ve sté&né
dutého organu (jicen)

» Epithelium

Inner bundle of
%, longitudinal muscle

A %{ _~ Submucosa

AR Muscularis
- mucosae

- Lumen

‘ o _--Lamina
B2 propria

.

Muscularis “#= T\
externa

glands ". Longitudinal

muscle layer

‘Circular muscle layer
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Slacha - kolagenni vazivo husté usporadané




Retikularni v.

Elastické v.
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http://courseweb.edteched.uottawa.ca/medicine-histology/English/SS_BasicTissues/Connective16.htm







Elasticka vlakna v membranach
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