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Neutrophil

Oh nooo
Hes got Joe!
Hurry guys!
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Zakladni charakteristiky

Leukocyty = bilé krvinky — soucast imunitniho systéemu

druh Pocet / L Rozmeér | barveni Charakteristické
krve (.10°) (um) znaky
3-6 10-12 Drobna rizova granula | Segmentované jadro (2-5
r= segmentt)
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Zakladni funkcni vliastnosti

Neutrophils Monocytes Eosinophils

Kill bacteria, fungi Clean up Kill parasites, cancer
and foreign debris damaged cells cells and involved in
allergic response

Lymhocytes Basophils

Help fight viruses Involved in
and make antibodies allergic response




Pohyblivost a véci s tim spojené

Adhezivita = schopnost prilnout k povrchiim (selektiny — adhezni molekuly,

integriny - receptory)

Diapedéza = leukocytova extravazace — na zakladé chemickych signalu

(chemokiny)
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Barvi se kyselymi a zasaditymi barvivy

leukocyty (PMN)

Neutrofilni

ranulocyt

Segmentované jadro = polymorfonuklearni a

Fagocytoza, extravazace
50-70% cirkulujicich bilych krvinek
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- Vznik : kostni dren
- 7-8h v krvi, pak 4-5 dni v tkanich

- ,Ast line of defense® =» transientné
zvyseny pocet = leukocytéza — znak
zanétu



Oxidacni vzplanuti
myeloperoxidasa

L-arginine + O; +NADPH——
NO + vr-citrulline + NADP

H,0,+CI
myeloperoxidase

oClI + Hzo

OCL + H,0 '0,+Cl +H,0

20, + 2H'
Superoxide dismutase
2H,0,
cataiase

H,0, + 'O,

H,O +O;

Oxygen-dependent killing

Reactive oxygen intermediates
O, (superoxide anion)
OH" (hydroxyl radicals)
H,O; (hydrogen peroxide)
CIO™ (hypochlorite anion)

Reactive nitrogen intermediates
NO (nitric oxide)

NQ, (nitrogen dioxide)
HNO; (nitrous acid)
Others

NH,CL (monochloramine)

Oxygen-independent killing

Defensins

Tumor necrosis factor a
(macrophage only)

Lysozyme

Hydrolytic enzymes




Eosinofilni granulocyty

Jadro segmentované na 2 casti

Plasma naplnéna eosinofilnimi zrny

Slaba Fagocytoza, extravazace

Uplatnéni pri parazitarnich a alergickych reakcich
Fagocytace komplexu alergen-protilatka

\ ___Crystalloid
N/ granule




Basofilni granulocyty

Malo pohyblivé, nefagocytuji
Granula s obsahem heparinu,
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Monocyty — Makrofaqy |.

Nejvetsi morfologicka variabilita mezi
leukocyty

Vejcité jadro, nepravidelné kontury,
Invaginace, pseudopodiim podobné
cytoplasmatické vycnelky

Narust populace nad 850/uL indikuje
imunitni obrannou reakci

Soucasti mononuklearniho
fagocytarniho systemu (MFS, drive
RES) — - krev, makrofagy —
tkan

Nemaji zvlastni prekurzor s
diagnostickou hodnotou




Monocyty — Makrofagqy |I.

-Tvorba monocytu = kostni dren

(a) Monocyte

=>» vstup do krve (cirkulace cca ) S .
=> migrace do tkani =& zvétseni w100 //’“'
(5-10x) a narust poctu a TT \/j,
komplexity organel (lysozymdi, " \\_@(”

mitochondrii) = MAKROFAG

- Néekteré vazane v tkanich:
alveolarni makrofagy - plice
histiocyty — pojivove tkane
kupfferovy bunky — jatra
mikroglie — mozek
osteoklasty — kosti

- Volné — ameboidni pohyb v

tkanich




Monocyty — Makrofaqgy
1.

Fagocytoza - straveni exogennich
antigenu, nerozpustnych ¢éastic, mrtvych
bunék

Proces prilnuti bakterie a obaleni pseudopodii

N
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Exocvtosed degraded material

5) Exocytosa



Aktivované makrofagy Monocyty — Makrofaqgy
V.

-fagocytoza

O, -zavislé (oxidativni vzplanuti) mechanismy — ROS,
RNS

O, - nezavislé mechanismy — defensiny, lysozym
- aktivované T, lymfocyty = sekrece cytokinu (IFN-y) = dalsSi
zvyseni aktivity

= Antigen—Presenting Cells (obsahuji MHC Il. tridy) - APC
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T-lymfocyt s APC (makrofagem)



Lymfocyty I. 0

- Pritomné v krvi, lymfe, lymfatickych
organech Q

- Deli se do 3 subpopulaci na zaklade
funkce a membranovych slozek: Lymfocyty v krvi
T-lymfocyty — dozravani thymus

B-lymfocyty — dozravani dren (bone
marrow; Fabriciova burza) - konecneé
stadium = plasmocyt

A
‘ ]

- malé, nefagocytujici, naivni, G, bunééného
cyklu, ,,malé“ lymfocyty — 6 um v priméru Plasmocyt

Nerozlisitelné na zaklade morfologie !!!
NK-bunky — velké, granularni, bez

exprese Skaly povrchovych markeru
jako u B-aT-




Small, naive
B lymphocyte
Gy
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Effector cell G,
N Memory cell Gy Cvcle repeats

(i.e., plasma cell)
Antigen activation

induces cell cycle entry

™ 7
Cell division

M .
G2
) (gene activation)

Lymphoblast §
(DNA synthesis)




CD designation”

cD2
cD3

CD4
CD5
cDa

CD16 (FcyRIN)
€D21 (CR2)

CD28

CD32 (FeyRIl)
CD35 (CR1)
CD40

CD45

CD56

Function

Adhesion molecule; signal transduction

Signal-transduction element of T-cell
receptor

Adhesion molecule that binds to class I
MHC molecules; signal transduction

Unknown

Adhesion molecule that binds to class |
MHC molecules; signal transduction

Low-affinity receptor for Fc region of IgG

Receptor for complement {C3d) and
Epstein-Barr virus

Receptor for co-stimulatory BY molecule
on antigen-presenting cells

Receptor for Fc region of 1gG
Receptor for complement (C3b)
Signal transduction

Signal transduction

Adhesion molecule

+

+
(usually)

+
(subset)

{I.ISI.I_a”ﬂ

(usually)
+

+
(usually)

Imunofenotypizace = identifikace pritomnosti / absence CD molekul

(variable)




CD klasifikace
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I‘//.r'—rk\\
\ J
\\77-//f
Stem cell
1
I
1
CD45 CD45 CD45 CD45 CD45
Y Y iy faa ™y
AT VN N AT N
g ) : w ﬁ w ( ) ( )
\ / \ / \ / \ / \ /
/ AN %
\'f:;'/ U/ \' \U/ \fc.;‘/
CD15 CD14 CcD3 CcD19 CD61

Granulocyte Monocyte  T-lymphocyte B-lymphocyte Thrombocyte

CD45 0955
Vo A
g \DCD4 ( Dcos
\ / /
\'/ \_d
CD3 CD3
Helper Cytotoxic
T-lymphocyte T-lymphocyte
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Activated
T-lymphocyte

CD34 = spolecny prekurzor, kmenova
bunka = transmembranovy protein

CDA45 = vyskyt na (takrka) vSech
leukocytech = Protein tyrozin fosfataza
(PTP), transmembranovy protein

CD3 = vyskyt na T-lymfocytech,
transmembranovy komplex a TCR ko-
receptor

CD4 = Th lymfocyty, ko-receptor TCR,
vazba na MHC II.

CD8 = Tc lymfocyty, ko-receptor TCR,
vazba na MHC I.



Lymfocyty IV.

B-lymfocyty:

- B (bone marrow — kostni dren;
Fabriciova burza u ptaku)

- rozliSeni od ostatnich lymfocytu -
exprese membranoveé vazanych
imunoglobulinu (protilatek) (MVI) —
receptory pro antigen

- cca 1.5 x 10° protilatek = identické
vazebné misto pro antigen

- Interakce MVI s antigenem, s T-
lymfocytem €i makrofagem =»aktivace a
diferenciace klontli odpovidajici specifity
= pamét’ové bunky a plazmatické
bunky (plazmocyty)= sekrece protilatek
=» inhibice toxinu, opsonizace

- funkce jako APC (antigen-presenting
cell)

Q

}"‘:'2

A B cell is triggered when it encounters its
matching antigen.

The B-cell engulfs the antigen and
digests it,

~ then it displays antigen fragments
A bound to its unique MHC
/. molecules.

\;{ This combination of antigen

and MHC attracts the help
D »@ of a mature,

® &
o

Released into the blood, ‘e |
antibodies lock onto matching A A
antigens. The antigen-antibody complexes are
then cleared by the complement cascade or by
the liver and spleen.

Cytokines secreted
by the T cell help the
B cell to multiply and
mature into antibody
producing plasma
cells.


http://en.wikipedia.org/wiki/File:B_cell_activation.png

Lymfocyty V.

T-lymfocyty:
- T (thymus - brzlik)

- EXprese membranove vazanych
receptoru (TCR) strukturné
podobnych imunoglobulinim

- TCR nerozpozna volny antigen
(interakce s MHC IL.tridy — APC) =

- rozliSeny na zakladeé:
CD4 (pomocne, T, , vazba s MHC II.)

CD8 (cytotoxickeé, T, vazba s MHC 1.)

- T,, aktivace rozpoznanim komplexu
antigenu s MHC Il.tfidy = pomnozeni =
sekrece cytokinu

= T,1 - T-bunky a makrofagy

= T,2 — B-bunky a produkce protilatek

- T aktivace rozpoznanim komplexu
antigen - MHC |.tridy (nadorové bunky,
bunnky zménéné virem)

Antigene

BCR

IL2/4/5

,MHC = major histocompatibility

complex ,,
T helper cell }r‘
/8"
" \eos - ‘{}%
T helper cell B cells
Antibodies
MHCEE:*CD‘ﬁ\ T helper cell ~
o co4* )
’\ APC macrophages
®
Antigen

Killer T cells


http://upload.wikimedia.org/wikipedia/commons/2/26/T-cell_dependent_b-cell_act.jpg
http://upload.wikimedia.org/wikipedia/commons/e/ec/Lymphocyte_activation_simple.png

Lymfocyty VI.

NK-bunky:

- velké granularni lymfocyty cytotoxické bez predchozi imunizace vlgi
nadorovym bunkam ¢i bunkam pozménénych virem

- neexprimuji proteiny typické pro T- ¢i B-bunky

- rozpoznani pozménénych bunék na zakladé — snizeného poctu MHC
|.tfidy, nezvyklého profilu povrchovych antigent, vazbu na karboxy
terminalni ¢ast protilatek (vzniklé jako reakce na pritomnost viru ¢i
nadoru) prichycenych na antigen vystaveny na povrchu pozménéné

bunky

Induction of apoptosis
’ Cytolytic T cell

Patl ic anti i
aEhagenic antigen MHC | inhibitory
MHC class |

L _—" receptor
nmlecule'--,_* g o — Natural killer cell

Normal MHC Class |
expression

®
kN

Intracellular pathogen

R .

MHC Class | downregulation
by pathogen: "Missing Self"

ranzyme p
Necrosis | -.x
Turmour cell |
oL k"l. \hb . \\\
= A ——— |\| 1 ~ _.-'/
a o ,_/;," -
ADCC
s F Y
Perforin
F Y

The natural killer (NK})-cell response to tumour cells

Expert Raviews in Molecular Medicine© 2003 Cambridge University Press
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Prehled zakladnich druhu lymfocytu

Antigen recognition

Effector functions

B
lymphocyte

Helper T
lymphocyte

Cytolytic T
lymphocyte
CTL)

Natural
killer
(NK) cell

Microbial antigen
resented

% | macrophages

Neutralization
of microbe,
phagocytosis,
complement
activation

Activation of

Inflammation

y antigen- Activation
presenting cell (proliferation and
differentiation)
ofTand B
lymphocytes
Killing of
Qi QT > (& [,
infected cell !:i
expressing
microbial antigen
& Killing of
- 5 infecled cell
Target cell 1:3




Type Mechanism

Anatomic barriers

Skin Mechanical barrier retards entry of microbes.
Acidic environment (pH 3-5) retards growth of microbes.

Mucous membranes Normal flora compete with microbes for attachment sites and nutrients.
Mucus entraps foreign microorganisms.
Cilia propel microorganisms out of body.

Physiologic barriers

Temperature Normal body temperature inhibits growth of some pathogens.
Fever response inhibits growth of some pathogens.

Low pH Acidity of stomach contents kills most ingested microorganisms.

Chemical mediators Lysozyme cleaves bacterial cell wall.
Interferon induces antiviral state in uninfected cells.
Complement lyses microorganisms or facilitates phagocytosis.
Toll-like receptors recognize microbial molecules, signal cell to secrete immunostimulatory cytokines.
Collectins disrupt cell wall of pathogen.

Phagocytic/endocytic barriers Various cells internalize (endocytose) and break down foreign macromolecules.
Specialized cells (blood monocytes, neutrophils, tissue macrophages) internalize
(phagocytose), kill, and digest whole microorganisms.

Inflammatory barriers Tissue damage and infection induce leakage of vascular fluid, containing serum proteins with
antibacterial activity, and influx of phagocytic cells into the affected area.




Specificka (Adaptive) imunita

Rozpoznani a eliminace cizich mikroorganismu a molekul (antigenti)

Antigenni specifita - schopnost rozpoznat rozdilné proteiny
Diversita — produkce obrovského mnozstvi rozpoznavacich molekul

Imunologicka pamét’ — opakované setkani s antigenem produkuje silnéjsi
imunitni reakci

Schopnost rozpoznat cizi od vlastniho

Nutnost kooperace mezi Lymfocyty a APC (makrofagy)

B-lymfocyty — MVI, po interakci s patogenem —
déleni a diferenciace do pamét'ovych B- oo
lymfocytl a plasmatickych bunék (sekrece
protilatek)

oy
T-lymfocyty — exprese TCR (strukturné podobné (% '@
protilatkam), rozpoznava pouze komplex A 5 )
Antigen-MHC (prezentace antigenu); interakce
s APC (makrofagy, B-lymfocyty)

e

»
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Leukopoesal. ... 2 .

stem cell
(Hemocytoblast)

I—

Common myeloid Common lymphoid
progenitor progenitor

| l

Lymphoblast

Myeloblast
I." O Q
B. promyelocyte N. promyelocyte E. promyelocyte Monoblast
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- . .
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Prolymphocyte

B. myelocyte E. myelocyte Promonocyte
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Natural killer cell
(Large granular lymphocyte)

N. band

Small lymphocyte
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Granulopoiesis L |
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Monocytopoiesis l Lymphopoiesis

Plasma cell



1-myeloblast (zac¢atek azurofilni

L eu ko D O eS a I I . granulace), 2-promyelocyt

(mnoha velka azurofilni granula) f 2

Myeloblast — prvni rozpoznatelny, kulata az ovalna
bunka, v krvi jen pfri patologii; uzka vrstva lehce
basofilni cytoplasmy; jemna mrizkovita jaderna
struktura, 14-20 um, 1-5% v dreni

.

Promyelocyt — Siroka vrstva basofilni cytoplasmy s
azurofilnimi granuly obsahujici peroxidazy, hydrolazy,
atd., az 27um, vedle megakaryocytu nejvétsi v dreni, 1-
8% v dreni

Myelocyt — mensi nez promyelocyt, svétlejsi
cytoplasma, asi 18um, siroka variabilita morfologie, 15-
ZO%lv dreni

Metamyelocyt — ,,mladé granulocyty“, jadro se pomalu
meéni na ledvinovité, neschopné se délit, nasleduje uz
jen vyzravani, kontrakce jadra, 12% ve dreni,

1-promyelocyt, 2-myelocyt, 3-
- Vyskyt v krvi jen pfi stresu, infekci. metamyelocyt



Leukopoesa lll.

Maly granulocyt (band cell, tycka,
nesegmentovany granulocyt) — termin ,,band
cell“ pouzit jen kdyz vSechny jaderné sekce
priblizné stejné Sirky, nec¢lenéné jadro tvaru
paliéky, nebo ty€éky, velké mnozstvi
cytoplasmy vugéi jadru

Segmentovany neutrofil — tvori se rostouci kontrakci

jadra, v konecné fazi jsou jaderné segmenty spojeny

pouze Uzkymi mustky jaderného chromatinu,

cytoplasma se barvi od skoro bezbarvé do jemné |
rtizové cCi fialové, granuly ¢asto stézi viditelné tecky,

pocet segmenttl roste s vékem bunky

normalni distribuce: 10-30% - 2 segmenty, 40-50% - 3

segmenty, 10-20% - 4 segmenty, 0-5% - 5 segmentu,

posun doleva k mensSimu poc¢tu segmentt =»reaktivni n
aktivace

posun doprava = nedostatek B12 ¢i kyseliny listové Segmfntované neutrofilni
granulocyty



L eukopoesa IV.

Eosinofilni granulocyty —

rozpoznatelny v dreni ve stadiu
promyelocytu, velka granula a
barvici se modro €ervené, jadro %
vétsSinou 2 segmenty, zvySeny

pocet u alergii, parazitarnich
nemoci

Basofilni granulocyty — rozpoznatelny v dreni ve
stadiu promyelocytu, velka granula barvici se
¢erno-fialové, jadro prekryto bazofilnimi zrnky,
zvysené mnozstvi u hypersenzitivnich reakci

"w r

charakterizace monocytu se lisi dle polohy odeé¢tu z natéru, nemaji
prekursor, ktery by se dal pouzit s diagnostickou relevanci — narust =
imunitni reakce, pokles = leukemie

: £ i o
. ?\*l"m Y
“ b ®
*‘.“ k«)

Fagocytujici monocyt Barveni na esterasu, marker pro monocyty




| eukopoesa V.

Lymfocyty — produkovany v miznich uzlinach, sleziné, kostni dreni

- nezralé prekursory nejsou vypoustény do krve = nemaji diagnostickou
hodnotu

- maximalneé Ize najit ,,malé lymfocyty“ s ovalnym az kulatym jadrem s 6-9 um
v primeéru, husty, hruby chromatin, cytoplasma se oviji kolem jadra a je slabé
zasadita

- nerozliSitelné na zakladé morfologie

- velké lymfocyty“ jsou vétsinou NK bunky

- plasmatické bunky se nachazi jen zridka v krvi

Maly
lymfocyt

.f» £ L.

TN
L322 L 37

Plasmaticka

¥ ‘Q bunka
{ <
B Sl >

>

e



Ukazy v barveni leukocytti

Toxicka granulace — normalné slabé barvena granula se barvi rudé az
fialové = nasledek akce proti bakteriim, proteiniim v diisledku infekce,
autoimunitni choroby (chronické polyarthritida) = nasledek je nalez
cytoplasmatickych vakuol + basofilnich skvrn (Déhle bodies) = kone¢né
stadium fagocytosy

Toxicka
granulace
neutrofilniho
granulocytu

Sepse s toxickou granulaci, \
vakuoly a Déhlova téliska L4

Jaderné privésky — drobna chromatinova téliska (vypadaji
jako pali¢ka na buben, prisedla kulicka, mala tenisova raketa)
zUistavajici pripojena pres tenky most chromatinu.
Pouze palic¢ka odpovida X-chromosomu (sexchromatin),
ktery se oddeélil v procesu segmentace. Minimum 6 z 500
granulocyta s timto znakem naznacuje zenské pohlavi

1 - bubnova palicka,
2 - trombocyt



Lymfatické / lymfoidni organy

Primarni - thymus (brzlik), kostni dien —
vyzravani lymfocytu

Sekundarni - lymfatické uzliny, slezina -
Interakce s antigenem

Spojeni skrz krevni cévy a lymfaticky systém =
sit’ kanalul sbirajicich tekutinu ktera unikla z
cév do tkani

Lymfa = zbytky intersticialni kapaliny, proudi z mist

pojivovych tkani do malych lymfatickych kapilar a

potom do vetsich sbérnych lymfatickych cév
Nejvétsi lymf.céva = thorakalni / hrudni kanal | .. .
- pohyb Iymfy— kontrakce svalu __




Ontogenese lymfatického systému

- VSechny bunky z HSC
(CD34+)

- CD34+ jiz fetalni jatra
- Od 13.tydne vyvoje,

migrace do kostni dreneé
Ci do brzliku = primarni

lymfoidni organy

- T-lymfocyty = thymus

- B-lymfocyty = kostni dren

- T-lymfocyty v brzliku =

selekce, differenciace,

autoreaktivni zanikaji

- Vyzralé lymfocyty migruji

do sekundarnich/

perifernich lymfatickych

organ

Ontogenesis

Primary lymphoid organs

a2 1 Progenitor cell
Medulla %@ 1ol @
~——.| Epithelium
<+
Q = IL-1
= & - v
o o - Dendritic“:té s
o . L
.'E + o) e ’ E'-':'”S IL'T"
9 @ -]
ol @
W8 Cortex Macra-
— phages J Tlymphocytes
Fetal lver é =
-
C )
T Thy mus T lymphocytes
Myelopoietic
progenitor cell
Pluripotent \- ) 1
stem cell « / O
o< |? Q &
\ L
() Bone marrow B lymphooytes

Lymphatic
progenitor cell

O
Sinus
i
.'/
P 4
P
Erythron o™
&=
=

Progenitor cell

o
>
0 ¥ IL-6 SE
IL-7
Stroma
e

B lymphocyte

Secondary
ymphoid organs

Spleen

Lymph nodes

Mucosa-associated
lvmpohoid tissue




Diferenciace lymfocytu - kostni dren

- Gelovita tkan v dutine kosti
- Hematopoeticka Cervena dien (Red marrow) a Zluta dren (Yellow marrow)

- Stroma - fibroblasty, makrofagy, adipocyty, osteoblasty, endotelialni buriky

- Stromalni bunky interaguji s B-
lymfocyty, produkce cytokin

- Selekce a eliminace
autoreaktivnich B-lymfocytu
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Thymus
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Thymus / Brzlik |.

Plochy, dvoulalo€naty organ
Umisténi mezi hrudni kosti a velkymi cévami

Velikost zavisi na véku (max. 40g kolem 10 roku) = nahrada funkéniho
parenchymu tukem a fibrézni tkani (stari)

Misto vyvoje T-lymfocytl

Zisk repertoaru antigenné specifickych receptort (TCRSs)

Po vyzrani opousti T-lymfocyty thymus a cirkuluji mezi krvi a
sekundarnimi lymfoidnimi organy
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Kazdy lalok je rozdélen

fibroznimi prepazkami na

mensi laloky = vnéjsi
vrstva (cortex) a vnitrni
vrstva (medulla).

Cortex — husté shluky
nezralych lymfocyti
(vysoka mitoticka
aktivita, thymocyty)

Medulla — fidce osidlena
lymfocyty, obsahuje
Hassalova teliska

Prokfrizeny siti stromalnich
bunék (epithelialni,
dendritické, makrofagy)
= Interakce s thymocyty

Intrathymova bariéra
Thymocyty — citlivé na
kortison (cortex), stavaji

se rezistentnéjsi
vyzravanim (medulla)

Studium funkce pomoci
Thymektomie
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Slezinall.

- cca 200 g, vejCity utvar, leva abdominalni dutina «
- filtrace krve a zachyceni antigenu
- neni zasobena lymfatickymi cévami REGAL Frtace

Gastric surface
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antlgeny a Iymfocyty VStupujl SKrz SIeZInnou Splenic artery
arterii \(
-Slozeni Cervena a bila duzina/dren, oddéleny Splenic vein—"
difuzni marginalni zénou
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Lymphocyté

Slezina ll.
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Vstup antigenu a lymfocyta skrz arterii = presun
do marginalni zény — zachyceni antigenu APC
(dendritické bunky) a presentace T-lymfocytiim
=» Aktivace B-lymfocytu a presun do folikul a
vyvin v sekundarni folikuly s germinalnimi centry
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Lymfatické uzliny

Situovany podél lymfatickych cév
Odvodnuiji kiizi a vnitini organy

Viozeny do kolagenového pouzdra
Normalni uzly jsou ledviné podobné utvary,
1-15 mm v priméru

Lymfatické cévy pronikaji pouzdrem a tvori
marginalni a interfolikularni sinusy

Lymfa opousti uzel skrz eferentni
(odvodnou) lymfatickou cévu jdouci podél
krevni cévy

Vnéjsi kira B-lymfocyty
T-lymfocyty v parakortikalni oblasti

Po stimulaci antigenem se primarni folikuly
s B-lymfocyty méni na sekundarni folukuly
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S mukosou asociované
lymfoidni tkane (MALT) I.

volné organizované lymfatické tkané s malymi
shluky T-, B- lymfocytu a plasmocytu (IgA) —
GIT, Respiracni trakt, slzné zlazy, mocové
ustroji

GIT obsahuje tonsily (podobné lymf. uzliim) a
Peyerovy plaky

Peyerovy plaky — terminalni ileum, opouzdrené
vacky

APC pritomny v , klenbové“ oblasti (dome
region)

M (microfold) bunky — zplostelé epitelialni
bunky, specializované transportéry antigendu,
pritahuji lymfocyty a monocyty, bez mikroklku
M-bunky vyuzivaji ke vstupu nasledujici
patogeny: Salmonella, vibrio cholerae, poliio
viry

Follicle center M cells
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Mantlezone

Postcapill aryvenule

Muscular mucosa

Follicle-associated
~epithelial cells
_.Dome region

g

T-cell zone
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1
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1. GALT: Gut-associated

lymphoid tissue; Peyer's patch

2. BALT: Bronchus-associated

lymphoid tissue




S mukosou asociované lymfoidni tkane

(MALT) Il
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- Antigeny transporované M-burnikami aktivuji B-lymfocyty =» plasmocyty s
IgA

-Transport IgA pres membranu a inaktivace antigenu



GETTING VACCINATED IS REALLY
JUST TEACHING YOUR ANTIBODIES
TO HUG VIRUSES

AND ANTIBODIES LOVE HUGSY!

....miluji vrela obj



Glykoproteiny, produkty

plasmatickych buné




VH = variable domain of heavy chains
VL = vardable domain of light chains
= conestanit domain of heaey | light chains




Slovo zaverem.....

... jejich ucel je jediny .........

T0 SERVE
AND PROTECT




