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Kardiovaskul




Funkce

* distribuce dychacich plynu
e distribuce zivin a odvod odpadnich latek

e udrzovani koncentrace proteinu a iontu
(homeostaze)

* komunikace mezi organy a tkanémi —hormony,
cytokiny

* Imunita — bilé krvinky (leukocyty)



Slozky KV systému

* Srdce

e Cévy —tepny (artérie), zily (veny), kapilary —
zasahuji do vsech casti téla, 150 000km délka!

* Propojeni s lymfatickym systémem
* Krev — tekuty ,,orgdn“



Obehovy systém — srdce a cévy

JAK OBIHA KREV

toLunge to Lungs
Pulmonary Veins

Pulmonary
from Lungs

Veins from
Lungs

Superior
Vena Cava

Mitral Valve

Aortic Valve

Atrial Septum
Tricuspid
Valve
Ventricular
Septum
Inferior
Vena Cava

AO = Aonta
PA = Pulmonary Artery

Oxygen-rich Blood LA = Left Atrium
. i RA = Right Atrium

Il oxygen-poor Biood LV = Left Ventricle
RV = Right Ventricle

Pulmonary Valve

Horni duta zila

Dolni duta zila

HLAVA A PAZE

-

Leva




Srdce a krevni obéeh

B blood Tricuspid Pulmonary
TRDRAIL IR returns from the body Right e Right SenRERVENS Pulmonary
tissues back to the heart. atrium ventricle trunk

Pulmonary
arteries

mnary

5
Systemic
capillan'es ‘Ight

itrium

Pulmonary
trunk

Pulmonary
semilunar
valve

Oxygen-rich blood is
Tobody | delivered to the body
tissues (systemic circuit).

Oxygen-poor blood is carried
in two pulmonary arteries to

the lungs (pulmonary circuit) To lungs

Aorta

Aortic
semilunar
valve

Aortic Mitral
semilunar valve Four

ventricle PU"“'?"B"Y it
veins




Hlavni ¢asti cirkulace

\

jugular vein r ! carotid artery

,\’g" i
humeral 'l
artery ' d

W

heart
vena cava
aorta

renal vein

femoral
artery




Zobechény popis cévni soustavy

Zila

Vein

Endotelialni bunky

Subendothelial layer
Internal elastic membrane

Hladka svalovina

elastic fibers)
External elastic membrane

Vazivova vrstva

Vasa vasorum

Basement membrane

Endothelial cells
(b)



Mikrocirkulace

* arterioly
* kapilary
&
Q : C[0@7>>, . Smooth muscle fiber * Venuly

Jor RN pratok, hematoencefalickd bariéra

-~ * vyssitlak =2 stah pericytu

Precapillary
sphincters
{relaxed)
TRUE A Arteriole
CAPILLARY Capillary
WO
8 % Smooth muscle
g
=
S
D
_<
channel o O Pericyte
(@ VENULE
Smooth {ESR | S ¢ dothelium
muscle : , :
fiber <4——— To heart

Sphincters relaxed: blood flowing
through capillary bed




Télni tekutiny

e intraceluldrni — 2/3 celkové

e extracelularni —1/3
e krevniplazma—1/3
 tkanovy mok, lymfa—2/3
* tekutina pojivové tkané, transcelularni tekutina (sekretovana)

* ruzné tekutiny oddéleny mnohobunécnymi
polopropustnymi membranami - endotelium

 Obsah

* nizkomolekularni Iath glukoza, aminokyseliny, mocovina a
dalsi metabolity (rychly transport pres membrany)

* Vysokomolekularni latky — proteiny — regulace pohybu vody
mezi IVC a EVC, transport latek

* anorg. mineralnilatky — regulace pohybu vody mezi IVCa EVC,
difuze, pasivni Ci aktivni prenasecovy transport
* jontové kanaly specifické pro Ca2+, K+, Na+, Cl-
 aktivni transport — treba energie z ATP
* endocytdza, pinocytdza, exocytdza, fagocytodza



Krev

 tekuty organ
e krevni plazma — 50-55% krve
* bunky — erytrocyty (40-46%krve), leukocyty (1-2%),
trombocyty
* hematokrit = pomér plazma/erytrocyty

e funkce

* transport — plyny, nizkomolekularni latky, mineraly,
proteiny, ziviny, hormony, cytokiny, mediatory

e udrzovani a rozvod tepla po téle

* zajisténi homeostaze

e obrana (leukocyty, protilatky)

* naraznikova (pufrovaci) kapacita — kontrola pH



Slozeni krevni plazmy

* voda — 90%

* proteiny — 6,5-8% - onkoticky tlak (albumin),
hypoproteinémie - otoky

Fibrinogen
IgA Total
Alpha-2-Macroglobulin
IgM Total
Alpha-1-Antitrypsin
C3 Complemen

Transferrin C4 Complement Complement Factor B

Ceruloplasmip Prealbumin

IgG Total

Apolipoprotein A-1
Albumin Apolipoprotein B

°n |'Z kO mo | e ku Ia' rn |' Ia't ky — 2% Radhakrishna et al., 2003, Mol. and cell. proteomics

* srazeni — plazma =2 sérum (minus fibrinogen a koagulaéni
faktory)



Erytrocyty
* bez jadra, 40-46% objemu krve An Biyeeyia =1
(-,

* prenos dychacich plynu — 02, |
C O 2 Side view (cut)

* hemoglobin — 95% susiny ery,
nem, Fe2+

e bikonkavni tvar — zvetseni

—

— 7.5 um

povrchu
* tvorba v kostni dreni —
hematopoiéza, myeloidni linie
4 L :::ly:.wd. C00- fOO
e zanik v RES — peno %
retikuloendotelidlni systém - j\r’
L o1
* bilé — leukocyty (imunitni -««}:}\; .
MG, |

system)

« chain” N ' ; .e CH, H c

Heme
(Fe-protoporphyrin 1X)




Retikuloendotelialni systém

* Soubor fagocytu (monocyty, tkanové makrofagy)
* recyklace mrtvych bunék

* Recyklace hemoglobinu = bilirubin, globin -
recyklace aminokyselin
Microglial cells .

produced in nervous

tissue of brain e
= Macrophages
. produced in
Pulmonary alveolar \ ] lymph nodes
macrophages . e
produced in lungs ﬁ‘ [ Osteoclasts
= . produced in
Tissue macrc:phagesJ.__ = /I [|{ longbones
(or histiocytes) = ’ '_
produced in "T{— Macrophages
connective tissue & \ - produced in
| spleen
Kupffer's cells ¢ Glomerular
produced in liver ™~ e mesangial

cells produced
in kidneys



e VVazokonstrikce

* Agregace desticek

* Koagulace

Platelet Red blood cell

Endothelial lining /7 Collagen flber

Fibrinolyza (plasmin)

@ Break In

vessel wall

@ Blood escaping
through break

@ Platelets adhere
to each other,
to the end of the
broken vessel,
and to exposed
collagen

@ Platelet plug
helps control

blood loss

Hemostaza

Tissue damage

Blood vessel
spasm

~ Platelet plug
formation

Clotting
mechanism

Prothrombin
: p # Ca*? Flbrinogen

Ca+2

Fibrin

Blood clot
formation

Figure 12.16 The three mechanisms of hemostasis: blood
vessel spasm, platelet plug formation, and blood coagulation.



Kardiovaskularni choroby

* desitky ruznych

* Aneurysmus

* Atherosklerdza

* HlubokozZilni trombdza (DVT)
* Lymfedém

* \Vysoky tlak

* Vaskulitidy

* Ischemie



Aneurysmus Stent

,hafouknuti“ cévy, tepny tlakem krve it
nebezpecdi ruptury — mozek, aorta

pri¢iny — atherosklerdza, infekce, nedostatek médi

|éCba — operace — odstranéni, stenty

Guidewire

Aneurysm

Stent Graft

Catheter

Normal aorta

Aorta with large
abdominal aneurysm

£ Universily of llinos al Chicago
Dapanmer? of Naurosurgery

FADAM.



Ateroskleroza — kornaténi tepen

» Ukladani tukd v cévach
* vznik ateromu - plaku

* ruptura plaku — tromboza

e Casto spojeno s aneurysmem — vnitrni krvaceni

* rizikové faktory — obezita, koureni, vysoky tlak,

nedostatek pohybu

Plaque with
fibrous cap

Cap
ruptures

Blood clot forms
around the rupture,
blocking the artery



Hluboka zilni tromboza

* Priciny — Virchowova triada

* zmény hemodynamiky

e poruseni integrity intimy

* trombofilni stavy - napr. nej¢astéjsia nejznaméjsi Leidenska mutace faktoru V
* pricina plicni embdlie
* Otoky

Deep Vein Thrombosis (DVT)

@ 2003 Society of Interventional Radiology



Hypertenze

* Mnoho pricin
* Mnoho nasledku a komplikaci

Damage from high blood pressure

Essential Hypertension Causes

e
e
Abnermal  [ncreased ﬁ

Fxcess Salt  ~rteries  Blood volume Disorders

Blindness

Stroke

Heart

attack

Secondary Hypertension Causes

~-
> R i
- 4

;ea_’ Certain Recr‘ ational Hormonal

Conditions Medicines Drugs Pregnancy  Therapy

‘l

)

Kidney
Heart failure
failure



Ischémie

* Nedokrevnost

e zastaveni pritoku krve, muze vést az k nekréze
tkané - infarkt




Imunologie



Puvod imunologie

 Immunitas, immunis — Z rimského prava, propustit
ze sluzby (diplomaticka imunita)

e ZacCalo se pouzivat ve druhé poloviné 19. stol.

* Popis ziskané imunity v Recku a Rimé

» Thucydides (cca 430 BC) — prezivsi moru se mohli starat
0 nemocné, aniz by se nakazili

* Procopius (541 AD) — popisuje, ze tam, kde presla
epidemie moru, zanechala po sobé rezistentni prezivsi

* Vice podobnych pozorovani ve stredoveku



Zakladni funkce imunitniho systému

* Imunitni dohled - Udrzovani homeostaze pri
externi nebo interni hrozbe

* Autotolerance - RozliSovani mezi ,svym®“ a
,cizim”

* Rozlisovani mezi skodlivym a neskodnym

* Obranyschopnost - Eliminace skodlivého a ciziho



Zakladni terminy

* Lymfaticky systém, lymfa
* Vrozena x ziskana imunitni odpovéd

* Antigen — Antibody generation
* proteiny
* glykoproteiny
e polysacharidy
* jiné alergeny
* Protilatka (Antibody)
 vaze specificky antigeny
* imunoglobulin



Lymfaticky obéh

* QObsahuje lymfocyty, odpadni latky
e vstrebavani intersticialni tekutiny
e absorbce a transport tukd
e prezentace antigenut v uzlinach
* komunikace s cirkulaci

e v tkanich - mikrocirkulace

* pravy lymfaticky a thorakalni duk

Tissue cells

Arteriole

Venule

\ Lymphatic

vessel

Tissue fluid

Entrance of
right lymphatic
duct into right
subclavian vein

Regional
lymph nodes:

Cervical
nodes
Internal

jugular vein

Entrance of
thoracic

duct into left
subclavian vein

Axillary
nodes

Thoracic duct
Aorta

Cisterna chyli

TSN
B

5
\\/
’
o
' ?
(@
e
et 8
’
¥
'l
()

Lymphatic
collecting

Inguinal
nodes%
k7

i

Copyright ® 2004 Pearson Education, Inc., publishing as Benjamin Cummings



Imunitni organy

e primarni lymfatické organy

* Vznik a diferenciace leukocyt(
* Kostni dren
e Thymus (brzlik) - tolerance

e Sekundarnilymf. organy

e Slezina

* Lymfatické uzliny a MALT (mucosa
associated lymphoid tissue)

* antigen-specificka reakce
* maturace lymfocyt(

e Lymfatické cévy

* propojeni s krevnim obéhem v uzlinach

Thoracic duct

Thymus

\\";\ |i #——AXxillary lymph nodes

7 il Spleen

, Lymphatics of the
) upper limb

Inguinal lymph nodes



Lymfedém

* Porucha navratu lymfatické tekutiny do krevniho
obéhu

e dédicné, parazitarni (elefantiaza), pri lécbé rakoviny

Stage 1 Stage 2 Stage 3 Stage 4




Rozdéleni imunitniho systému

Vrozena slozka Ziskana slozka
* nespecificka reakce * vyviji se v zavislosti na
e okamzita reakce prostredi
o = . e
e evoluéné starsi specificka reakce

* pomalejsi
e evolucné mladsi

* protektivni imunita —
imunitni pamét

Humoralni X Bunecna



Schéma obrany organismu

Pathogen attempts to gain entrance into the body

* Mechanical barriers (skin and mucous membranes)

:

Pathogen enters body

o 4

First line of defense

Second line of defense Third line of defense
» Chemical barriers ¢ Cellular immune response
(enzymes, pH, salt, interferons, « Humoral immune response

complement)
« Natural killer cells
« Inflammation
« Phagocytosis
s Fever



Nespecificka odpoved

 Humoralni — sérové slozky (komplement, enzymy, prirozené

protilatky)

* Bunécné — Fagocytodza, oxidativni stres, cytotoxicita

e Zaneét — kombinace humoralni a bunécné

 Hemostaze — koagulace, agregace, vazokonstrikce

 Neimunitni obrana — mechanickad, chemicka, mikrobiota

Skin Gut Lungs Eyes/nose/oral cavity
X T ) o
Epihelial cells joined by tight junctions
Mechanical 1 :
Movement of Tears
Longitudinal flow of air or fiuid mucus by cilia Nasal dlia
[
Low pH ‘ z”u';c;:g Enzymes in tears
Fatty acids and saliva
Chemical lysozyme
Enzymes (pepsin) o=y
a-gdefensins
nggf?;es (cryptdins) a-defensins Histatins
Cathelicidin Regll (ecticidins) Cahelicidin B-defensins
thelicidin

Microbiological

Nomal microbiota




Komplement
 Zabiti bakterii

* Opsonizace
 Chemotaxe

Initiation of
complement —— ———
activation Early steps Late steps

Microbe e

Alternatl\zr) é Cab is e
pathway <57 - deposited Membrane attack
on microbe complex (MAC)

DCS

f".
: 7
Classical
pathway  Antibody / ’@
Mannose

blndmg lectin | .
Effector C3a: C3b: Cbha: Lysis of
functions Inflammation || Opsonization and || Inflammation microbe

phagocytosis

Lectin W
pathway ‘.'

FIGURE 4-9 Pathways of complement activation. The activation of the complement system may be initiated by three distinct pathways,
all of which lead to the production of C3b (the early steps). C3b initiates the late steps of complement activation, culminating in the production of
peptides that stimulate inflammation (Cba) and polymerized C9, which forms the membrane attack complex, so called because it creates holes in
plasma membranes. The principal functions of major proteins produced at different steps are shown. The activation, functions, and regulation of the
complement system are discussed in much more detail in Chapter 12.



Zaneéet

* Nejvyznamnejsi nespecificka obranna reakce organismu

 Jedna z definic: Akumulace leukocytd, plazmovych proteinu a
tekutiny z krve v tkanich za ucelem likvidace mikrob( a zahojeni

poranéni.

* Nelze jednoduse oddélit nespecifickou a specifickou imunitu

All Cancer Stages

Initiation
Progression
Metastasis Neurological Diseases
Cardiovascular Disease Depression
Atherosclerosis Alzheimer's
Heart Failure Parkinson's
Multiple Sclerosis

Stroke
Hypertension \

Autoimmune Disorders
IBD

Crohn's Disease Chronic Neuropathy

Colitis - fm— . Retinopathy
Lupus Inflammation |
Multiple Slerosis
Type I Diabetes

Heart Discase

/ \ Pulmonary Disease
Asthma
Metabolic Disorders COopPD
Type 1l Diabetes Hay Fever
Fatty Liver Discase Bone & Joint Disease Bronchitis
Renal Failure Osteoarthritis

Rheumatoid Arthritis
Osteopenia
Osteoporosis

Diabetic Complications

Atherosclerosis

Metabolic
Syndrome

Infection
Injury
Arthritis

Vascular

Disease ~ Alzheimer’s

Disease

Eye
Disorders Asthma
Allergies
Joint Pain
Ulcerative Colitis
Colon, Breast & Inflammatory
& Lung Cancers Bowel Disease



4 kardindalni znaky zanétu
Dolor (bolest) '
Calor (zvysena teplota)

+ Definované Aulem Corneliem Celsem
Tumor (otok)

Rubor (zarudnuti)

Functio laesa (porucha funkce) — pridano Virchowem v 19. stoleti

]
) (. T =
_HEA'P )\REDNPBB sv&zmbma : PAH{ FUNCT,OI\
a=aeedT '_ie:‘...a,r’ss- ~“¢Wm1_ RIS




4 faze zanétu

Signalizace - Poskozena tkan produkuje a aktivuje signalni molekuly (PG,
histamin, cytokiny, kininy)

Vaskularni zmény (propustnost a rozsireni cév, exprese adhezivnich molekul)
Rekrutace leukocytli z cirkulace, inflitrace plazmovymi proteiny a tekutinou

Eliminace patogenti - fagocytéza mikrobU, zhojeni zanétu, reparace tkané

Pin Skin surface

/ 7 Chemical === o fluidmove mmmm) 208\ &
signals / X \ into area AL AN 2
;L (& Y (L @ SO

J Y <

White
blood cell

Blood vessel

© Tissue injury; release of @ Dilation and increased © Phagocytes
chemical signals such as leakiness of local blood (macrophages and
histamine vessels; migration of neutrophils) consume

phagocytes to the area bacteria and cell
debris; tissue heals

Copyright © 2009 Pearson Education, Inc.



Cytokiny a chemokiny

* Zakladni komunikacni
molekuly =

. . ’ e v es s Autocrine action
* Pleiotropické — ovlivnuiji vic

typu bunék @ﬂq@

* Redundantni — vice cytokinu Paracrineaction  Nearby cell

ma podobny ucinek
* Cytokinova sit — mnoho @ = o _)

komb|naci — rozdl'lné rea kce Endocrine action Distant cell
dle situace

U y Sixth Edition
© 2007 W. H. Fveeman and Company

* chemokiny — atrakce bunék

Chemokine concen

Direction of chemotaxis >



Prvni signalizace nebezpeci

* \rozena, nespecificka (antigen)
* PAMP — pathogen associated molecular patterns
* DAMP — Danger associated molecular patterns

* PRR — Pattern recognition receptors
* TLR - Toll like receptory

* NLR — NOD (nucleotide-binding oligomerization
domain) like receptory - intracelularni

* RLR (RIG-I-like receptors) — intracelularni, viry



PAMP x DAMP x PRR

PAMPs * DAMPs
“ superimposed %
infection

e

o)

| TLRs NLRs RLRs ALRs |

¥

inflammation

,‘ + Ag

adaptive immunity




Patogeny
Viry

Baktérie
Houby

Parazité

Ruzné reakce na
ruzné patogeny




Imunitni bunky

* Leukocyty = bilé krvinky
e Lymfoidni linie
* T-bunky - CD4+, CD8+, Tc, Th, Treg, NK T —bunécna
odpovéd
* B-buriky 2 maturace =2 plasmatocyty (produkce protilatek)
e Myeloidni linie — zaklad vrozené imunity -
granulocyty, zirné bunky, dendritické bunky,
monocyty/makrofagy, trombocyty, erytrocyty

* Ne-leukocytarni bunky IS — endotelialni bunky,
keratinocyty,...



Activated  LEPR"

pericyle  quiescent  HSC perivascular cell

Hematopoéza

o —

Multipotentiélv hematopoietic
stem cell
(Hemocytoblast)

Debbie Maizels/Nature Publishing Group

v v

| b ‘.z
(.

Common myéloid progenitor Common lymphoid progenitor

I
l 1 — V By j
y o D O ‘@ ®

Erythrocyte ~ Mast cell Natural killer cell

Small lymphocyte

Myeloblast (Large granular lymphocyte) ‘
v l l l T lymphocyte B lymphocyte
o TN T
Megakaryocyte . ‘) 0 w @ l
Basophil Neutrophil Eosinophil Monocky’tey .
\"; ¢ 1 Plasma cell
Thrombocytes

Macrophage



Myeloidni bunky

e Antigen prezentujici bunky (APC) — Dendritickeé
bunky (DC) a makrofagy (MF), vliv na maturaci T-
bunek

* Fagocyty — MF, DC, neutrofily, eosinofily
e ,uklid”
* Intraceluldrni eliminace patogent
* evolucné stary mechanismus — améby
* Granulocyty — Neutrofily, eozinofily, bazofily, zirné
bunky
* degranulace — vypusténi zabijecich molekul

* Desticky (megakaryocyty) — tvorba trombu,
sekrece mediatoru

* Erytrocyty



Myeloidni bunky
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Specificka odpoved

 Humoralni — specifické protilatky, produkuji B-lymfocyty

* Bunécna — T-lymfocyty
 CD4+ - T helper, pomocné T lymfocyty
e CD8+ - Cytotoxické T lymfocyty

e Antigen specificka odpovéd

* Je treba stimulace vice signaly



Maturace lymfocytu

Generative ' Blood, . Peripheral
lymphoid organs lymph lymphoid organs

Mature
B lymphocytes

Recirculation

Common B ,,-J
lymphoid lymphocyte n. S Lymph
precursor  lineage Ny . nyudgs
Bone marrow - e s BOR S_ _|' S
] ' pleen
2 Mucosal and
T J( . - cutaneous
lymphocyte T " lymphoid
lineage 4 .~ tissues

;rh.'_;,'mUS Mature naive
T lymphocytes

Recirculation
Mature

T lymphocytes

FIGURE 2-5 Maturation of lymphocytes. Lymphocytes develop from bone marrow stem cells and mature in the generative lymphoid
organs (bone marrow and thymus for B and T cells, respectively) and then circulate through the blood to secondary lymphoid organs (lymph nodes,
spleen, regional lymphoid tissues such as mucosa-associated lymphoid tissues). Fully mature T cells leave the thymus, but immature B cells leave
the bone marrow and complete their maturation in secondary lymphoid organs. Maive lymphocytes may respond to foreign antigens in these second-
ary lymphoid tissues or return by lymphatic drainage to the blood and recirculate through other secondary lymphoid organs.



Prezentace antigenu

Dendritic cell Costimulator ~nog
% (e.g., B7)
® 2
o ©
o<
= g- Effector *
Naive
= @ Dendriticcell T cell T cells
- Macrophage Effector
R
o2
(o7}
=8
CE"_S Macrophage
s a
= §, Effector
o S
52
o O
o
Antibody

Naive T cell activation;
clonal expansion
and differentiation
into effector T cells

Effector T cell
activation; activation
of macrophages
(cell-mediated
immunity)

Effector T cell
activation; B cell
activation and
antibody production
(humoral immunity)

Abbas & Lichtman. Cellular and Molecular Immunology, 5th ed. W. B. Saunders 2003




Subpopulace pomocnych T
lymfocytu

Classilt_:t?‘[ Population subsets
monolithic
view Cyigges
> |L-21
///////' " Transcription
factors
STAT3 = :::':3
/ STATs/
STAT4 —> Th1 | [ T-bet ‘/:' > e
STAT3 +
IL-17a
Thi7 | IL-17f
Dendritic STATS G
cell
. ‘ IL-10
iTreg | (Foxp3 > IL-35

TGFB



Typy protilatek

Imunoglobuliny (Ig)




Prubéh imunitni reakce

Nespecificka

hemostaze PAME, Cytokiny,
DAMP chemokiny

l Regulace
odpovédi

Specificka

Prezentace Ag
(APC)




Ovlivneéni imunitni reakce

Genetic predisposition Barrier organs Environmental exposure
l i"' &30
Y
Allergens ‘?
“Disease genes" i 3 Pollutants _  w
-~ ) Wﬁ',"
7 2 Infectious agents
2 pamp receptors + = # ‘@ Nutrition
73 yes /. "
Th1/Th2/Th17/Treg balance 4/ Mouth (" | Antibiotics Y T,
v . . ’ :~j :‘. ] - . . 4 {km
Barrier integrity ™) Al Skin ,“’Tﬁ"!: Microbiota
. T Lung Akl R ‘

— B \E FIE

{E “5 | Gastro-
A7 intestinal-
- tract
Net outcome:
Net outcome: Allergy/asthma
Immunity Type 1 diabetes
Health Inflammatory response Multible sclerosis
Well-being ; IB|D |
ivi € T A soriasis
Prolonged living N aoainals Bysreguistion i
Arteriosclerosis

TRENDS in Immunology



Imunitni pamét

Primary

antibody response

/
A First
[ infection

Amount of antibody

/

Repeat
infection

Long-lived
plasma cells
in bone marrow

Secondary
antibody response

Long-lived
plasma cells
in bone marrow

Days after
antigen exposure:

- o
T i

' Feature

Primary response

Secondary response

Peak response

Smaller

Larger

Antibody isotype

Usually IgM > 1gG

Relative increase in IgG and,
under certain situations, in
IgA or IgE

Antibody affinity Lower average affinity, Higher average affinity
more variable (affinity maturation)
Induced by All immunogens Only protein antigens




Vyvoj imunity

Window of
Susceptibility

/ J «—— Active Immunity
m— -/

Passive Immunity

Total
Immunity
Conception Innate Immunity Birth Weaning Puberty
Fully responsive to ONTOGENY OF SERUM IMMUNOGLOBULIN LEVELS
parenteral vaccines 4t BEFORE AND AFTER BIRTH
Values
B innate Immunity [l Passive (maternal) Immunity [[] Active Immunity B8 51mmphocyies Serum immunoglobulins ¢
100 ) /\

o % IgM

80 Z 16G IgA
3 VA

60
] IgM, IgE

40 \/ / 3
i e

/ Maternal IgG

20 /! AN transplacentally

J ¥ IgG IgA acquired
/}‘)’
T T T T T T T T T T 2
36 1 2 83 4 5 6 8 10 12 14 16 Adult
Fetal Age Birth Child's Age
(months) (years)

Mosby items and derived items © 2004 by Mosby,



faktory ovlivnujici vyvoj imunity

Prenatal development Perinatal development

Microbiota

wo®e”

Farm milk

Antibiotie
Vaginal Delivery , Cesarean Delive ™

Maternal tolerance Protective immunity

Trends in immunology

Introduced to Vaginal Microbes: Lactobacillus Introduced to Skin Flora: Staphylococcus
Normal Introduction of Gut Microbes Abnormal Microbial Introduction

¢
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Normal Development of the Immune System Disrupted Intestinal Microbial Colonization
*Production of specific cytokines for proper *Increase risk for Atopic Diseases, Asthma,
immune system development Allergic Rhinitis, and Celiac Disease

*Association: Delayed Onset of Lactation
Richardson; 2013 *Lack Breast Milk Support for Gut Flora



