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At the light microscope level, the cells and extracellular com-
ponents of the various organs of the body exhibir a recogniz-
able and often distinctive pattern of organization. This
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. = VSechny organismy jsou slozeny ze zakladnich
jednotek — bunék a jejich produktu

= Nové buriky vznikaji pouze délenim stavajicich

' bungk

»Bunky predstavuji termodynamicky otevieny

systém

» Dédi¢na informace se prenasi na dcefiné

generace

» Bunky se nelisi v zakladnim strukturnim a

chemickém slozeni JEP

Rudolf Wirchow Robert Remak







TKANE A ORGANY

- 6 X 1013 bunek VJCG neZ 200 ruznych typu

- Tkane: funkcnl "trQJrc)zmerne orgamzovane seskupenl morfologlcky podobnych
bunek a jejich produktu a d;erkvatu i
- Organy strukturm a funkcrﬁ‘ﬁ




Parenchym: vlastni funkcni tkan konkrétniho organu
(jaterni, plicni, pankreaticky, ledvinny parenchym)

Stroma: okolni podpdrna, intersticialni tkan Priklad: jaterni tkan

Parenchym:
renchym Funkcni komponenta

- Hepatocyty
- Sinusoidy a pfidruzené
struktury

Stroma:
Podpirna komponenta

- Vazivo a s nim spojené
struktury

- Ceévy

- Nervy

- Zluovody




Na zakladé morfologickych a funkénich znak

Kontinualni, avaskularni vrstvy bunék s riznou funkci,
orientovanych do volného prostoru, se specifickymi
mezibunécnymi spoji a minimem mezibunécného
prostoru a ECM

Derivaty vS8ech tfi zarodecnych listu

Epitelova

‘ Obsahuji myofibrily - schopnost kontrakce
Derivat mezodermu - KS, myokard, mezenchymu - HS
Vyjimecné ektoderm (napt. m. sphincter a m. dilatator pupillae)

Svalova

& Neurony a neuroglie
Y Prijem a prenos elektrického vzruchu
&% Derivat ektodermu, vyjime&né mezenchymu (mikroglie)

Nervova

. Dominantni pfitomnost extracelularni matrix
- -y Vazivo, chrupavka, kost, tukova tkan
Derivat zejména mezenchymu

Pojivova




Funkcni, trojrozmeérné, organizované seskupeni morfologicky podobnych

bunék a jejich produktt a derivatu

klasicka histologicka definice tkani je zalozena
na mikroskopické vizualizaci
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Funkcni buriky tkani diferencuji z kmenovych bunék
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kmenovych bunék pfechodnych Vznik funk&nich typu

progenitoru

Knoblich JA. Asymmetric cell division during animal development. 2001. Nat Rev Mol Cell Biol



Totipotence

- VSechny bunky téla v€etné extraembryonalnich tkani

- Zygota, blastomery a rana stadia embryogeneze

Pluripotence
- VSechny buriky téla s vyjimkou trofoblastu

- Blastocysta — Inner cell mass - ICM (embryoblast)

. 7_’ @ — e —> @ T-Lymphocyte
Multipotence \.
- Ruzné bunécné typy v ramci tkané - @—@ -
- Mesenchymalni SC, hematopoietické SC e /. _’. - o_»@ - o

BFU-E CFU-E
Hematopoietic - / vese",
stem cell (HSC) [EFU-s CMP el o
/ \ Blast " ¥ Megakaryocyte
©-B-O~@- @ [@pe o
Yl eg
» .f*.

GMP\EO CFC
/‘

Self-renewal Eosinophil

Neutrophil
G-CF(Q

GM- CFC\‘

M-CFQ

Oligo- a unipotence

- Jeden nebo nékolik bunéénych typl — hematopoietické buriky, tkafiové
prekurzory (obnova epitel( apod.)

Mast-CFC

Monocyte/
Macrophage

4 "
—)“ — )Q —)9 Mast cell

http://www.embryology.ch/anglais/evorimplantation/furchung01.html




KMENOVE BUNKY

Embryonalni kmenové bunky (ESCs)

- odvozeny z embryoblastu (ICM) blastocysty

- pluripotentni

- model rané embryogeneze a histogeneze, vyznam pro
regenerativni medicinu

Tkanové (adultni) kmenové bunky

- regenerace a obnova tkani
- GIT, CNS, mesenchym

- regenerativni medicina, nadorova biologie
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Intestinal stem cell

Copyright © 2006 Nature Publishing Group
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KMENOVE BUNKY JA

Indukované pluripotentni kmenové bunky (IPSc)
Nobel prize 2012

- dospéla diferencovana burka (fibroblast) je dediferencovana do pluripotentniho stavu (reprogramovana)

- diferenciace do zadaného bunécného typu

- regenerativni medicina, bunécna a genova terapie

Sox? Growth factors
Oct3/4 Chemicals
KIf4

c-Myc

Medi
ooo Supposﬂlr:igmcalls

ooo
—> —>
Differentiation

Reprogramming

iPS cells

Induction of Pluripotent Stem Cells
from Mouse Embryonic and Adult
Fibroblast Cultures by Defined Factors

Kazutoshi Takahashi' and Shinya Yamanaka'>*

" Department of Stel mC IIB iology, Institute for Frontier Medical Sci s, Kyoto University, Kyoto 606-8507, Japan
2CREST, Japan Sci and Technology Agency, Kawaguchi 332- 0012 J lapan

“Contact: yamanaka@frenlier.kyole- iC.jp

DOI 10.1016/j.cell.2006.07.024




iPSCs MAJI VLASTNOS

hiPSCs

ﬁ @VAdult Cell

_ iPS
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KMENOVE BUNK

Age-related macular degeneration

abnormal
neovascularisation

>




Drugs that kill Tumor loses ability to  ...and tumor
CSC-Targeted  tumorstemcells  generate new cells..  degenerates
r r r ~
Nadorové kmenové bunky Sancer

- solidni tumor je vzdy heterogenni

- mala populace bunék s charakterem CSC muUze znovu

iniciovat rust tumoru a byt priCinou selhani terapie W @
Cancer
Therapy
Drugs that kill ...but not cancer Tumaor shrinks,
tumor cells... stem cells but grows back

Tkanova kmenova bunka Nadorova kmenova bunka

Tumorigenicita

Vysoka proliferativni
kapacita o




Priklad: krvetvorba v kostni dreni

Indukce diferenciace

Determinace -blast

Terminalni diferenciace ~ -CY!

Normoblast with dividing nucleus
o

- LN AW/ N /f e Eosino phil
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DNA bending protein Enhancer
1

Distal control
elements

Transcription

factors and mediator
proteins
Activators

RNA polymerase

Nonlymphoid
O lineages

a Cell type 1
A
—ie —e
Lineage committment _/ I
leads to binary switch B0 ®+0-0 ®:-0+0
Feedforward induction of transcription factors B and C

@
Cell type 2
(s—e ) \
Cross-antagonistic ' —_— Q x
regulation of transcription

factors A and D ._,. [ -y ®0:9

Feedforward induction of transcription factors E and F

b
Transcription factor Transcription
factor network
@
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genes
o0 LR 80 [ "
MEARARIR MRAFARYE MAARAEYE MASRAFYE MEAFARYER
‘Terminal selector’ requlation in, Hypothetical more complex regulatory
for example, C. elegans neurons logic in higher vertebrates

MNature Reviews | Genetics
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Vyslednou stavbu a funkci tkani uréuje projev fady strukturnich genti — riizny v
riznych lokalizacich i €asovych usecich

doi:10.1038/nature10523



TKANOVOU IDENTI

Priklad: krvetvorba v kostni dreni

Metabolity Mezibunééné interakce
. &
= o ”
. Rustové faktory
L
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| @ P
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>-< SlOZky ECM Multipotential hematopoietic
Adhezivni : stem cell (Hemocytoblast)
|
molekuly v
IL-6 .
(;g;CSF Common Iymphoici progenitor
. FLT-3 ligand | /L2
\ / TNF-a 12
Common myeloid progenitor TGF-p1 SDF-1
|
SCF SCF
TPO Epo GM-CSF .
IL-3 IL-3 Small lymphocyte
GM-CSF GM-CSF -
iL-1
;. -2
O - IL-4
Erythrocyte Myeloblast B lymphocyte IL-6
| -7
SCF ScF IL-3 SCF
G-CSF G-CSF IL-5 M-CSF
® T lymphocyte
Megakaryocyte GM-CSF GM-CSF | gm-cSE GM-CSF ymphocyt
IL-3 iL-3 IL-3
IL-6 IL-6 IL-6
\;3 ‘
Thrombocytes

Basophil

Neutrophil

D @ DS

Eosinophil Monocyte



Do vlastni mikroskopické stavby tkani se promita velké mnozstvi

biologickych a fyzikalné-chemickych parametru

» Procesy embryonalniho vyvoje

Ste m ce I I n i c h e * Mezibunécné interakce

* Prostorové usporadani (dimenzionalita)

Chemokines

o

Androgens,
hormones

» Gradienty morfogenu

» Epigeneticky profil

Wnt, Hh

Chemokine

Growth
receptors

factor
receptors

« Dynamika genové exprese

» Parcialni tlaky plynua
Slozeni ECM

» Mechanicka stimulace

o Macrophages
CD47

Q

T cells

[ Stem cell
LA Glucose
Lipids Calcium

receptors -
\) =

Circadian

Hypoxia and metabolig,y,
5”.'-1-1“ BOS pue uoneulule\)u\
.

Integrins

» Perfuze a intersticialni toky

« Lokalni imunitni odpovéd

Fibronectin/collagen

* Metabolity

Basement
membrane




MIKROPROSTRED

Loading forces

b

Prostaglandins

Hormones
{PTH, calcitonin,

1,25-0H
GH, steroids) ’

Osteoclasts

7 Osteocytes

Adipocytes

Fibroblasts

Stromal cells

Vascular endothelials cells
Immune cells

, Hematopoietic stem cells(HSC)
¢ and their differentiated

| progenies
Mesenchymal stem cells (M5C)

.......

Vitamin D3
Electrostatic
forces
Cortical Trabecular
bone Bone
{BO% of total (20% of total
bone mass) bone mass)
ECM components
Fibronectin
Laminin
Collagens -

Bone sialoproteins
Osteonectin
Osteoprotegerin
Osteocalcin
Integrins

Osteopontin
MMPs & TIMPs
Receptors

Apatite crystals (calcium 38%, phosphorus 18%) '
Bone promoting proteins

Alcaline Phosphatase
Proteoglycans, Glycosaminoglycans

Adhesion molecules

 @UEID cyrokines

2 Chemokines
Growth factors
Hormones
Physico-mechanical forces
Biochemical regulators (pH, oxygen
concentration, nutrients...)

......... [




MIKROPROSTREDI




MIKROPROSTREDI JE KLIGOVE PROTKANOVOUHOMEOSTAZURINII

Tissue Changes in local and Altered matrix
damage systemic inflammatory remodeling and

cytokine and growth factors mechanotransduction

N

E'A“"“Slc changes with aging

Apoptoza

Ay >
(o)
7

Loss of quiescence Regenerace
with aging owing ”
to cycles of o &

regeneration

Stem cell et il Senescence

quiescence activation

Transformace

— - 0O
Intrinsic changes with 29

v \

Changes in Altered activation of
transcription factor signal transduction
and epigenetic and cell cycle

signatures regulators




MIKROPROSTREDI JE DULEZITE W/ PATOGENEAIN

L Anti-growth signals

© Growth signals

Angiogenesis

Extracellular matrix

Immune cells

Endothelial cells

Fibroblasts

Invasion and
metastasis

Self-sufficiency in
growth signals

Insensitivity to anti-
growth signals

Cancer stem cell
specific therapy

L3 - &

Conventional Timor relapse

cancer therapy
-

Timor regression




MOLEKULARNI PRI
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Reakéné-difuzni systém

Qu
e F(uyv)—dy+D,Au
(o)

=
% =G(u,v)—dy+DAv

VTR

concentration  Production  Degradation Diffusion

Reaction

THE CHEMICAL BASIS OF MORPHOGENESIS

diffusion

By A. M. TURING, F.R.S. University of Manchester

(a) O (b)
o Slower
o (Received 9 November 1951—Revised 15 March 1952)

It is suggested that a system of chemical substances, called morphogens, reacting together and

diffusing through a tissue, is adequate to account for the main phenomena of morphogenesis.

Such a system, although it may originally be quite homogeneous, may later develop a pattern

Faster \/
diffusion

{c) A 924 i a2 or structure due to an instability of the homogeneous equilibrium, which is triggered off by
g FlAL+.0y 2 U] e G(AD+D, Fv) [ random disturbances. Such reaction-diffusion systems are considered in some detail in the case

| | of an isolated ring of cells, a mathematically convenient, though biologically unusual system.

Change of  Reaction Diffusion  Change of Reaction  Diffusion The investigation is chiefly concerned with the onset of instability, It is found that there are six
L“:“ i mnp?" unit essentially different forms which this may take. In the most interesting form stationary waves

appear on the ring. It is suggested that this might account, for instance, for the tentacle patterns
on Hydra and for whorled leaves. A system of reactions and diffusion on a sphere is also con-
sidered. Such a system appears to account for gastrulation. Another reaction system in two
dimensions gives rise to patterns reminiscent of dappling. It is also suggested that stationary
waves in two dimensions could account for the phenomena of phyllotaxis.

The purpose of this paper is to discuss a possible mechanism by which the genes of a zygote
may determine the anatomical structure of the resulting organism. The theory does not make any
new hypotheses; it merely suggests that certain well-known physical laws are sufficient to account
for many of the facts, The full understanding of the paper requires a good knowledge of mathe-
matics, some biology, and some elementary chemistry, Since readers cannot be expected to be
experts in all of these subjects, a number of elementary facts are explained, which can be found in
text-books, but whose omission would make the paper difficult reading.

TRENDS In Cell Biology

1. A MODEL OF THE EMBRYO, MORPHOGENS
In this section a mathematical model of the growing embryo will be described. This model
will be a simplification and an idealization, and consequently a falsification. It is to be
hoped that the features retained for discussion are those of greatest importance in the
present state of knowledge.

The model takes two slightly different forms. In one of them the cell theory is recognized
but the cells are idealized into geometrical points. In the other the matter of the organism
is imagined as continuously distributed. The cells are not, however, completely ignored,
for various physical and physico-chemical characteristics of the matter as a whole are
assumed to have values appropriate to the cellular matter,
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One morphogen Gradient 1D horizontal 1D vertical
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TEMPORO-SPACIAL
LOKALIZACI, ORIEN

A Progess zone
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THALIDOMID

HOX

Proliferace

U\ AER

Vaskularizace

Thalidomid

Shh
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Thalidomidova embryopatie

« fokomelie

« amelie

« anocie/mikrocie

« anoftalmie/mikroftalmie

« posSkozeni ledvin, srdce, GIT, genitalu

Frances Oldham Kelsey,
FDA USA



VYVOJ OSTATNICH T

neuroectoderm (neural tube)

neuroectoderm (neural crest)

« cranial and sensory ganglia and nerves

- adrenal medulla

- melanocytes

- pharyngeal arch cartilages

= head mesenchyme and connective tissue
« Schwann cells

- odontablasts

surface ectoderm

« ceniral nervous system

- retina
« pineal body

« posterior pituitary gland

« epidermis, hair, nails, cutaneous, and
mammary glands

- anterior pituitary gland

- enamel of theeth

« internal ear

« corneal epithelium and lens of eye

head mesoderm

= cranium (skull)
= connective tissue of head
= dentin

endoderm

epithelial lining of:

« respiratory tract (trachea,
bronchi, lungs)

« Gl tract (pharynx,
esophagus, stomach,
small and large
intestines)

« urinary bladder and
urachus

epithelial paris of:

« thyroid gland

« tympanic cavity

« auditory tube

« tonsils

«+ parathyroid glands
« liver

Entoderm e P

P,

Trilaminarni zarodecCny disk

(3. tyden)

lateral mesoderm

= connective tissue and muscle of
viscera

- serous membranes of pleura,
pericardium, and peritoneum
« blood and lymph cells

« cardiovascular and lymphatic
systems

- spleen
» adrenal cortex

paraxial mesoderm intermediate mesoderm

+ skeletal muscle of trunk and
limbs except cranium

* muscles of head
+ dermis of skin
» connective tissue

+ urogenital system including
gonads, ducts and accessory
glands

Mesoderm



VYVOJ OSTATNICH TKANI SE RIDI PODOBNYMIINTERAKCEMINEI
_ Mesoderm Entoderm

» Epidermis a jeji derivaty %

E . Rohovka a epitel Gocky & "= Pojivova tkan hlavy, lebka, dentin = Epitel GIT s vyjimkou Ustni dutiny a
o T ¢asti analniho kanalu
8 = Zubni sklovina ot s
= i , » Extramuralni zlazy GIT
< = \/nitini ucho ‘= * Kosterni svalovina hlavy, trupu a _ .
2> ] T koncetin » Epitel moCoveého méchyie a trubice
8 = Adenohypofyza E » Dermis » Epitel respiracniho systému
S Enitel (iatni duti ST . =
g Epitel ustni dutiny a Casti analniho kanalu & - Pojivova tkar « Thyroidea, parathyreoidni téliska,
Ky thymus

= = Parenchym tonsil

‘©

S » Epitel cavum tympani a Eustachov

D = Urogenitalni systém + vyvody a trut?ice ymp y
£ E pridatné zlazy
= 2
3 =
o
k]
o
g = Visceralni pojivova tkan
(%) . . , .
Z » Serézni membrany pleury, peritonea

a perikardia

% = Krevni buriky, leukocyty

§ » Kardiovaskularni a lymfaticky

8 systém

» Slezina

= Adrenalni kortex



TKANOVE INZEN
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6. Pojivove tkane

Not only a tissue glue...




' POJIVOVA TKA

Funkce je podminéna mechanickymi vlastnostmi — spojovani

ostatnich tkani, kompartmentalizace, opora, fyzikalni a chemické prostfedi, imunologicka
podpora, uchovavani zasobnich latek, homeostaza a regenerace

Amorphous matrix

Collagen fibers

Fibroblast -—-_..._

viacrophage\r‘ﬂs B
-ymphocyte <3 ¥
Elastic fibers
; Reticular
(‘ fibers
Capillary
Erythrocyte
viacropha
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VSechny pojivove tkané jsou slozeny z bunék a mezibunééné hmoty

Bunky pojivové tkané

Trvalé a pfechodné bunécéné populace

— fibroblasty/myofibroblasty,

— buriky imunitniho systému,

— fagocytujici bunky;,

— adipocyty,

— adultni kmenové bunky,

— specializované bunky chrupavky
(chondroblasty/chondrocyty)

— specializované bunky kostni

(osteoblasty/osteocyty/osteoklasty)

Mezibunécna hmota

* Fibrilarni komponenta
(vlaknita slozka)

— kolagenni

— retikularni

— elasticka

* Interfibrilarni (amorfni) komponenta
(zakladni hmota amorfni)

— Komplexni matrix slozena z glykoproteint a
proteoglykoan

— Konkrétni slozeni zavisi na konkrétnim typu

tkané (vazivo x chrupavka x kost)



Embryonalni pojivova tkan

- Mezenchym
- Rosolovita pojivova tkan (WhartonUv rosol, v dospélosti zubni pulpa, stroma duhovky)

Pojivova tkan v dospélém organismu
- Areolarni (fidké, intersticialni) vazivo L .
i - Husté kolagenni neuspofadané vazivo Vlastni pojivova tkan
- Husté kolagenni uspofadané vazivo
i - Elastické vazivo
: - Retikularni vazivo
i - Tukova tkan
i - Chrupavka
: - Kost

Specializovana pojivova tkan

- Krev a hematopoeticka tkan

_ Lymfaticka tkaf Troficka pojivova tkan (télni tekutiny)



« Ridka houbovita tkan mezi zarodeénymi listy

* mezoderm; kraniofacialni mezenchym z bunék neuralni listy

* Prostorova sit hvézdicovitych nebo vretenovitych bunéek

* Rosolovita zakladni amorfni hmota Hensen's noce  primitive streak

epiblast

DEN 12 embryonalniho vyvoje

endoderm
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http://www.mun.ca/biology/desmid/brian/BIOL3530/DB _Ch02/DBNModel.html
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2. Chrupavka

3. Kost
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Bunky

« Fixni bunky
- Fibroblasty/fibrocyty/myofibroblasty
- Retikularni buriky
- Tukoveé bunky
- Pigmentové buriky
- Nediferencované multipotentni buriky

* Migrujici (bloudivé)

- Makrofagy pojivové tkaneé = histiocyty
- Plazmatické bunky

- Lymfocyty, granulocyty

- Heparinocyty

Extracelularni matrix (mimobunécéna hmota)

- Vlaknita (fibrilarni) slozka
- Zakladni amorfni hmota



OBECNE SLOZE

. Mesenchymalnl kmenove bunky a jejich derivaty

Progenitor
Pool

Angiggene s OsteogeneSIS Chondrogenesis Adipogenesis Myogenesis
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MEZIBUNECNA

Kolagenni vlakna

skupina fibrilarnich proteinu kédovanych 28 geny

polymer — podjednotka = tropokolagen; trojita Sroubovice

rizné strukturni a mechanické vlastnosti (tuhost, pruznost, tloustka...)
nejhojnéjsi protein lidského téla (az 30% suché hmotnosti)
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MEZIBUNECNA HMOTA - SYNTEZAKOLAGENUEE

» Polyribozomy se vazi na RER a syntetizuji peptidové fetézce (cca 250 AA, 28kDa)

Gly

Gly Y
Structure of alpha ui:hams
y "

* V RER dochazi k posttranslacni modifikaci (hydroxylace prolinu a lysinu — kofaktor vitamin C)

Retézce tvofi trojitou Sroubovici

CRRA l Translation of mRNA into amino acid
NV sequence by ribosomes
Transcription

—*—R!bosome

Hydroxyproline - E;ERSf\’?A 5 *"‘_"‘"""‘A_ PD ) Transfer RNA (tRNA) - amino acid complexes
P T— { e et @ D — | » v gétsﬁzntsenbosome in specific translation
.y
Slycine %! Q. @ {3 Q ) — Growing polypeptlde

Intramolecular bond between o,
and o, chains

@3 @ @ chain

T % e € ot After exocytosis, procollagen
a— = _‘ S S e peptidase outside cell cleaves
; i i nonhelical domains of
procollagen to form

tropocollagen.

Inside the fibroblast: for type | collagen, two «; and one 2
ay chains unite in a triple helix to form procollagen.

Secuon oT procollagen unit

* V GA je prokolagen dale modifikovan a sekretovan z burnky



MEZIBUNECNA

Prokolagen je modifikovan na tropokolagen (prokolagenpeptidazou)

Tropokolagen se extracelularné organizuje do vysSich struktur (fibrily, viakna)

Vlakna jsou vzajemné propojena (lysyloxidazy)

CPIYPRTETPPPRRNITY.

Tropocollagen units form fibrils

Hydroxylation and glvcosylation
occur in the RER. Addition of
carbohydrate side chains

occurs in the Golgi complex.

2 Dar|.< band Overlap (light band) Gap (dark band)
Light band Collagen fibril consists of regularly spaced, o\

tropocollagen units with a periodicity of 67 nm

lapp

re

Cc;llagen fibers (about 2 pm in diameter) are made of bundles
of callagen fibrils that are cross-linked by proteoglycans and
fibril-associated cellagens with interrupted triple helices (FACIT).

Up to 20 molecular forms
of collagen are determined
mostly by types of alpha
chains in the triple helix.
Type |, the most common
has great tensile strength.

»

light microscopy and consists of groups of collagen

Collagen bundle (10-20 pym in diameter) is visible by ¥
’Vﬂbers oriented along the same axis.

= JOHN ACRAIG o




Typ | Vyskyt ve tkanich Struktura Hlavni funkce
Kost, Slachy, meniskus, dentin, $kara, pouzdra Fibrily (75nm) - vlakna | Odolnost v tahu
| organu, fidké vazivo, 90% typ | (1-20pm)
Il | Hyalinni a elasticka chrupavka Fibrily (20nm) Odolnost v tlaku
Klze, cévy, hladké svalstvo, déloha, jatra, Jako |, s vysokym Tvar
slezina, ledvina, plice podilem proteoglykanu
il a glykoproteint -
retikularni sit
Bazalni laminy epitelu a endotelu, bazalni Netvofi fibrily ani Mechanicka podpora
v membrany vlakna
Laminy svalovych bunék a adipocyt, placenta, Podobny IV
v plodové obaly
Intersticialni tkan, chondrocyty - adheze spojeni mezi Skarou
VI (dermis) a pokozkou
(epidermis)
VIl | Bazalni membrana epitell
VIII | Nékteré endotely (rohovka)

Rustova ploténka, mineralizujici chrupavka

rdst kosti, mineralizace







MEZIBUNECNA HMO

Julian Voss-Andreae
"Unraveling Collagen”,

2005

Orange Memorial Park ,
Sculpture Garden, City of s
South San Francisco, CA FEEsE




meéneé pocCetna nez vlakna kolagenni

polymer — tropoelastin

desmosin, isodesmozin

minimalni tahova pevnost, pfi pfetazeni ztrata pruznosti

redukuji hysterezi vaziva = diky své pruznosti usnadfiuji navrat vaziva do ptvodniho stavu po
mechanické zméné




MEZIBUNECNA HMOTA - RETIKULARNIVEARNATESSE

+ tvofi kolagenni (kolagen lll), prostorové sité
+ kostni dfen, slezina, lymfatické uzliny
» podpurna struktura pro bunky napf. imunitniho systému ve sleziné nebo kostni dfeni




MEZIBUNECNA HMOTA —




* Amorfni, mezibunécna hmota (extracelularni matrix)

« Bezbarva, prusvitna homogenni smés glykosaminglykanu, proteoglykanu a

strukturalnich glykoproteinu

collagan fibril it
proteoglycan ; | R
Monomer R

link T
protain e

hyaluronic
acid




* linearni polysacharidy tvofené disacharidovymi podjednotkami - kyselinou

uronovou a hexosaminem

» polysacharidy bohaté na hexosaminy - kyselé mukopolysacharidy

kys. glukuronova nebo iduronova

~

~—

glukosamin nebo galaktosamin






ZAKLADNI AMORENI

- protein + pfevazujici linearni sacharidova | WN

« proteoglykanové agregaty

* vysoka schopnost vazat vodu
» objem zavisly na stupni hydratace

pfiklady:

- aggrecan (chrupavka)
- syndekan

- fibroglykan

Chondroitin Sulfate

Core protein

;’* Hyaluronic acid
(b) Link protein’

From Mathews and van Holde: Biochemistry 2/e. © The Benjamin/Cummings Publishing Ce., Inc.



» dominantni protein + rozvétvena sacharidova slozka
* interakce mezi bunkami a extracelularni matrix
(proliferace, diferenciace, migrace, zanik...)

Priklady:

- fibronektin — spojeni mezi kolagennimi vlakny
a glykosaminoglykany, umozriuje normalni
adhezi a migraci bunék

- laminin — bazalni lamina — soudrznost epitell

- chondronektin — chrupavka - adheze

chondrocytl ke kolagenu

(J. Nutr. 136:2123-2126, 2006)



ZAKLADNi AMOR
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proteaglycan

aggregate prateoglycan

monomer

link
protein

hyaluronan

type |
collagen fibril

hyaluronan

chondroitin sulfate

chains

keratan
sulfate

core protein

aggrecan

N-linked
oligosaccharide heparan sulfate
chain

versican

syndecan

decorin




HISTOLOGIC

- Embryonalni mesenchym
- Areolarni (fidké, intersticialni) vazivo

- Husté kolagenni neusporadané vazivo
- Husté kolagenni uspofadané vazivo

- Elastické vazivo

- Retikularni vazivo
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« bila a hnéda tukova tkan
« adipocyty, fibroblasty, retikularni, kolagenni a elasticka vlakna
« vaskularizace




I TUKOVE VAZIV

vyvijejici se fetus a déti do cca 1 roku

rychly zdroj energie a tepla

mezilopatkovy prostor

malé bunky s pocetnymi lipidovymi

kapénkami




« aktivni novotvorba adipocytd do véku cca dvou let
 schopnost hypertrofie

» bohata vaskularozace

* jedina tukova kapénka

« produkce hormon - leptin (adipokininy)

Lipid droplet

of adipocyte
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So what organ do we have here?
PRI 9 12 [ il
Liver? =———" It sucks having over a year of medical Vo just-kiding, its ok
school under your belt and still not

Pancreas? ___ ' knowing anything, huh?

Not pancreas. / (

A
N

Nope not {iver.

Nobody understands histology.

1--.

A

%@\\

DEKUJI ZA POZORNOST

www.med.muni.cz/histology

pvanhara@med.muni.cz



