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bezbarva, Cira tekutina

vznika z tkanoveho (intersticialnino) moku
(tvoreného bunkami a filtraci z plazmy stenou
vlasecnic),60 ml/kg

slozeni podobne plazmeé s nizkym obsahem bi

— tuky (cholesterol, MK), vitaminy ADEK, stermdnr’
mineraly (vapnik, zelezo, méd), bilkoviny

— bunky (leukocyty — lymfocyty, makrofagy) ==
chylus (zazitina, mléci; chylos = i. $tava) — strevni
miza, mlécne zakalena — chylomikrony) '

Sifeni nadorovych bunék =



— latka schopna vyvolat imunitni

)4 J _ . w v .
odpoved — cizi molekula, cizi burika, patogenni organismus —
bakterie, virus, parazit, ale také vlastni bunka poskozena
nadorovou transformaci nebo intracelularni infekci

neutrofilni granulocyty

. , bunatna |makrofaagy
Prirozena imunita

(téZ antigenné nespecificka, vrozena, neadaptivni)

humoralni

Specificka imunita bunecna

(téF ziskan&, adaptivni)
humoralnil B- VI F




v krvi 68 — 72 hodin
diapedéza do vaziva — makrofagy (histiocyty), asi 100 dni
jatra — Kupferovy burky

plice — koniofagy (prachové buriky)
placenta — Hofbauerovy bunky

v Krvi 6-12 hodin

diapedéza do vaziva — do 4 dnu
Obée bunky jsou ,prvni armadou” pri fagocytdze antigenu
Bunky aktivneé migruji do mista infekce (chemotaxe)




Normal cell

MHC | Inhibitory

receptor
molecule P

Activating Activating
ligand receptor

Tumor cell
or virus infected cell

(target cell)
Inhibitory
receptor

Activating  Activating
ligand receptor

http://www.stream.wum.edu.pl/en/knowledge-base/96-nk-cells-applications-in-immuno-oncology



Fagocytujici bunky s exponovanymi
fragmenty antigenu —

(APC)
MHC (major histocompatibility complex) —
integralni membranoveé glykoproteiny vazici
fragmenty antigenu
MHC | — na vsech bunkach
MHC |l — pouze na APC

Volné antigeny nebo komplexy antigenu a
MHC jsou rozpoznavany



Presentation of the MHC-I Presentation at the cell surface
endogenous derived antigen of exogenous derived
complex at the cell surface

N My

dendritické bunky (interdigitujici)
Langerhansovy bunky
folikularni dendritické bunky
M-bunky

makrofagy

nékteré klony B-lymfocytl




Comified layer

Prickie cell layer

Basal layer

Migrating veiled cell

—Dems

Afferent lymphalic

Subcapsular sinus

Sy
Lapsule

Lymphoid follicle
in cortex

Interdigitating dendriic — Lymph node

cell in paracortex




,Origln of Main Lymphocyte Types Present in Blood and
Their Main Functions Involved in the Immune Responses

Immature lymphoid cell

Bone marrow
and secondary
lymphoid organs

l Thymus l
v

B lymphocyte

QS

Bone marrow

Natural killer
cell

T lymphocyte

Regulatory T
lymphocyte @

Helper T H\“ Cytotoxic T
Activation Iymphocyte lymphocyte
Antibodies @ @

Natural killer T
Activanon lymphocyte
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l Macrophage
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Immune complex  Phagocytosis

and antigen
inactivation

Lysis of Lysis of
infected cell infected cell
Adaptive
immune
system

Innate
immune
system

POVRCHOVE
ANTIGENY

vS§echny T-lymfocyty
TCR (CD3)

T, L CD4+

subpopulace

T,1 T,2 T,17 T.f

T.L CD8+
Tyl CD4 nebo CD8
CD25 a FOXP3

NKTL a dalsi
nekonvenéni TL (MAIT)

CD1d CD16

vSechny B-lymfocyty
BCR + CD19 (20,23)

NK-bunky

CD16 CD56
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Antigen of Inactive B
microorganism

lymphocyte

Promotes a series of mitosis

Followed by differentiation
to plasma cells

vV oy

Plasma cells producing
antibodies

Ay A5©

Antigen _ams Antigen

Antigen neutralized
by antibodies
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Site of somatic hypermutation

Centroblast

Antigen

Immuno globulin

(4] G—
R

Antigen-activated
B cell

Dark zone

Site of class-switch recombination

@

)
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Plasmablast /
\*\. —

Light zone APOptosm//,/

Plasma cell

Klein,U. and Dalla-Favera, R.: Germinal centres: role in B-cell

physiology and malignancy. Nature Reviews Immunology, 8, 2008: 22-33.
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Germinal centre







Cellular Immune System

Virus infected

Cytotoxic T
lymphocyte

Active T
lymphocyte

infected cell

T. — rozpoznavaji bunky s
komplexy MHC | a antigenu a
vazou se k nim

antigen je zpracovan
proteasomovou digesci

perforin
granzymy



Activating Function of Helper T Lymphocyte

—@

Activation

Antigen—__ 75 :
T cel——% Proliferation

receptor

Active B

lymphocyte Differentiation

v

Helper T
lymphocyte

Plasma cells Memory B
lymphocyte
Antibodies
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Obecna stavba a klasifikace
lymfatickych organu

Nosna struktura
retikularni epitel
nebo
retikularni vazivo (stroma)

Volné bunky
lymfocyty, jejich prekursory a stimulované formy
makrofagy
antigen presentujici bunky (APC)
(ostatni krevni elementy)



Klasifikace lymfatickych organu

brzlik, kostni dren, GALT

lymfatické uzliny, slezina
tonsily

volné lymfatické uzliky a jejich agregaty



lymfoepitelovy organ
primarni mizni organjs
lobus dx. et sin.
lobuli, cortex, medulla

(lobuli thymici accessorii)

relativne nejvetsi pri narozeni (12-14 g)
od puberty podleha involuci

pozustatky jsou patrné i ve stafri




e postupna involuce od
puberty

« po 50. roce nahrada
tukovou tkani (6-15 Q)

mediastinum
superius za hrudni
kosti
20-50 g
Nnovorozenec
pod stitnou zlazou -
az na osrdecnik
16 g (10-35 Q)




* mediastinum superius (1. vrstva)
 obalen mediastinalnim vazivem




vetve z:

— a. thyroidea inf.

— thoracica int. (a. pericardiacophrenica)
— arcus aortae

nefenestrované vlasecnice Thymocyte Epithelio-reticular cells

hematothymicka bariera

— v kuire

— endotel viasecnic

— bazalni lamina vlasecnic (+ prip. pericyty)
— vazivova vrstviCka (+ makrofagy)

— bazalni lamina bunek retikularniho epitelu
— bunky retikularniho epitelu Capliiary endothellum

venuly s vysokym endotelem — kortiko-medularni rozhrani




« obalen mediastinalnim
vazivem - pouzdro
— obsahuje cevy

— vrusta do tkané —
nepraveé lalucky
« septa corticalia — lobuli
thymici

 kura (cortex thymi)
— temne;jsi vzhled

« dren (medulla thymi)
— svetlejsi vzhled







* retikularni epitel (cytoreticulum corticale)

— retikularni epitelove bunky (epitheliocyti
reticulares) - hvezdicovité bunky spojené
dezmosomy — 3 typy (I-1I)

— vytvareji prostorovou sit

* makrofagy

* mnozstvi malych lymfocytu (thymocytu)
— jsou to predevsim nezralé T lymfocyty
— behem vyvoje se mohutné deli



Desmosome
Desmosome

Epithelial
reticular cell
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Thymocyte Epithelio-reticular cellsy

Capillary endothelium



venuly s vysokym endotelem (HEV)
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retikularni epitel (cytoreticulum medullare)

— 3 jiné typy (IV-VI)

thymocyti medullares (malé a stredni)

— nejsou jiz tak huste

corpuscula thymica (Hassalova teliska)

— 30-150 um

— koncentrickeé vrstvy oplostelych bunek retikularnino
epitelu

— keratinizace, dystroficka kalcifikace

dendritické bunky

— antigen-prezentujici bunky

myoidni bunky

— maturace T CD4+ lymfocytu






kura:
T-lymfocyty
* proliferuji
« TCR se vaze na MHC

* jestli se nenavaze —
apoptoza (99%) = pozitivni
selekce

— makrofagy
« dren:

* negativni selekce: T
lymfocyty, které se silné
vazou na vlastni antigeny
(TRA), jejichz exprese na
MTEC je fizena proteiny
AIRE (autoimmunity
regulators), podiehnou

. normal bond
apoptdze -> zabranéni /

vzniku aUtOimunity peripheral circulation

too weak TCR }

positive selection
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Filipp,D., Dobes,J.: Imunita a tolerancia. Vesmir 92(4), 2013: 224-22



prirozené
indukované

\"']CD4 or 8
\ Foxp3 JISTVI3

Naturally Naive CD4* T cell

occurring :
Treg IL-2 and TGF-f

.‘Y,

Adaptive regulatory T cell










Maxillary ./
F'FEIFI'IIHEHEEH_I-_""“

Mandibular ™~ _

Frominence e i Prim.
I'H‘ ) Pouches D
Clefts | | B g [ cavky

Auditory
tube

_ Palaine
tonsil

I Il _
(i/ [H I ll e Parathyroid
| gland {Inf.)
e I ——
3 "l. -1 (.E:.III F'.II/D Thymus

¥ IV Parathyroid

Cervical " ﬁglaﬂd (sup.)
SRS L Ultimo-
"".1 branchial

\

I oy



aplasia thymi

aplasia thymoparathyroidea (DiGeorguv
syndrom)

— malo B-, zadné T-lymfocyty

ectopia thymi

hypoplasia thymi (Sprintzenuv syndrom)
textus thymicus accessorius (pridatny
brzlik)



syndrom delece 22q11.2
1:3000

DiGeorge Syndrome

Basal Ganglia and Periventricular
Calcification
+

Cardiac (tetralogy of Fallot)
+

Abnormal facies

+

Thymic aplasia
+

Cleft palate



nejvetsi lymfoidni organ
sekundarni opouzdreny mizni organ
stroma — retikularni vazivo

volné bunky — vSechny krevni elementy,
makrofagy, dendritické bunky

usporadani podle prubehu krevnich cév



tunica serosa (peritoneum)
capsula (tunica fibrosa)

facies
— diaphragmatica

extremitas anterior + posterior
margo inferior + superior
hilum splenicum (medialne)
sinus splenicus



SLEZINA - pohled zprava zepredu

) facies diaphragmatica
extremitas
posterior facies visceralis

843 "_ l":;;?:i ..<— —m a rgo

superior

margo —
inferior

v. splenica /% o

a. splenica

facies
gastrica

hilum
splenicum

facies colica
extremitas anterior




delka 10-13 cm; Sirka 6-8 cm; tloustka 4 cm
hmotnost zavisi na stupni naplne krvi

4 140-160 g/ © 120-150 g

hmotnost 200 g jesté neni patologicka

lig. splenorenale, gastrosplenicum,
splenocolicum, phrenicosplenicum



intraperitonealni organ
levé hypochondrium
4 cm lateralne od medioklavikularni Cary
9.-11. zebro, osa podél 10. zebra

normalneé nehmatna




colic area




 vazivove pouzdro (huste kolagenni vazivo)
— hladké svaloveé bunky
— prekryto ser6zou (kromé hilu)
— vysila vazivové tramce (trabeculae splenicae)
 pulpa splenica
— pulpa alba
« zona marginalis
* noduli lymphoidei splenici
— pulpa rubra
* Billrothovy provazce

e retikularni vazivo
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 truncus coeliacus — a. splenica — rr. splenici —
aa. trabeculares — arteriolae vaginatae pulpae
albae (centralni arterie)
— v periarterialni lymfatické pochvé (PALS; vagina
lymphoidea periarteriolaris)

— arteriolae centrales (nodulares) do noduli lymphoidei
splenici

— sinusy marginalni zony
— aa. pulpae rubrae — aa. penicillares — arteriolae
penicillares

— vagina perioarteriolaris macrophagocytica (Schweigger-Seidelovo
pouzdro)

« vasa sinusoidea splenica (v Cervene pulpe)
— otevreny x uzavreny obéh
— protahlé endoteloveé bunky, stérbiny, prerusovana bazalni lamina

— VV. pulpae rubrae — vv. trabeculares — v. splenica — V.
portae



Trabecula

Marginal Closed circulation \
2000 iInusos \\.\
- " \
(\ . . \\\ \ -~ Penicillar
7 N Y -Sinusod S 3 arteriole
= — Pulp artery
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Trabecular |
| Marginal | | S
\ 20N¢ SINUSes -

artery




* retikularni vazivo obsahuje lymfocyty
 PALS (vagina lymphoidea periartriolaris)
— T-lymfocyty
 PWP (periferni bila pulpa)
— mizni uzliky umistené excentricky
* Malpighiho teliska
* B-lymfocyty
— marginalni zona - mezi bilou a cervenou pulpou
* sinusoidy a mizni tkan
* makrofagy (prezentace antigenu)
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* Billrothovy provazce (chordae splenicae)
— bunky mezi sinusoidami
— lymfocyty, makrofagy, erytrocyty
— retikularni vlakna (fibrae reticulares anulares) -
obrucCovite usporadana
* krevni sinusoidy

— endotelie protahlé (endotheliocyti fusiformes),
nesouvislé (endothelium disjunctum)

— vazany na retikularni viakna
— spatium intersinusoideum splenicum
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circulation)
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{open

(closed
4 circulation)
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imunologicky filtr krve
— odstranovani mikroorganizmu

imunitni funkce lymfocytu

— aktivace B-lymfocytu (prezivaji jako plazmatické
bunky) - zdroj protilatek

— vyhoda pfi opakovane infekci

destrukce erytrocytu

— krevni ,hrbitov” (Cervené krvinky ziji 120 dni)

zasobarna krve (50 ml)

Zza vyvoje misto tvorby Cervenych krvinek



splenomegalie
hypersplenizmus

dvojdoba ruptura sleziny

— urazy bficha

splenektomie

— VvySSi nachylnost proti opouzdrenym bakteriim
(pneumokok, meningokok, hemofilus)

— nutnost oCkovani

srpkovita anémie

trombocytopénie






derivat mezenchymu dorzalniho mezogastria
(mesenchyma splanchnopleurale)

vyvoj od 5. tydne

mezenchymove bunky — diferenciace =
— pouzdro

— pojivova sit

— parenchym

ve 4. mesici - hematopoéza

od 2. mesice - tvorba bilé slozky






Splen
accessorius
(spleniculus)




