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Az antigén bejutas és az immunvalasz helye
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« Lokalis (helyi), akut gyulladas kialakulasa



Akut gyulladas:

- Fert6zés vagy szovetkarosodas nem-specifikus reakciok kaszkadjat inditja el

- Azonnali valasz

- szerepe, hogy megakadalyozza a fertbzés és szovetkarosodas tovaterjedését
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Celsus: a gyulladas 4 jele: - rubor (piros), calor (meleg), dolor (fajdalmas), tumor (duzzadt) +

functio laesa (csokkent funkcid)

Kialakulasanak
3 fO0 szakasza:

- Ertagulat (vazodilatacio) — percek

- A kapillaris permeabilitas n6, folyadék kiaramlas, 6déema

- A fagocita sejtek kiaramlasa: - orak

Goldsby RA, Kindt TJ, Osborne BA:
Kuby Immunology 4th Edition, 2000.



A gyulladas molekularis mediatorai

Plazma enzim mediatorok:

Kinin-kallikrein rendszer
Fibrinolitikus rendszer
Komplement rendszer
Véralvadasi kaszkad

Lipid mediatorok:
leukotriének,
prosztaglandinok (PGE)

Kemoattraktansok:

- kemokinek (IL-8)

- komplement alegységek
- PAF (platelet activating
factor)

Gyulladasos citokinek:
IL-1, IL-6, TNFalpha

Endothelial damage
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Goldsby RA, Kindt TJ, Osborne BA:
Kuby Immunology 4th Edition, 2000.



A gyulladas molekularis mediatorai

Plasma-derived mediators Cell-derived mediators
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Az akut gyulladas kialakulasa
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Hizosejtek aktivacioja

TLR4 - LPS —2>IL-1B, TNF-q, IL-6 and IL-13, without mast cell degranulation
TLR2 — peptidoglycan - mast cell degranulation and production of IL-4 and IL-5, IL-6, IL-13
TLR3,7,9 — Poly (I:C), CpG oligonucleotid = release of pro-infalmmatory cyitokines and chemokines

Granule constituents:
histamine, proteases,

proteoglycans

7 & < . Synthesis of eicosanoids from

STEM CELL FACTOR” " RN, Production of cytokines

they express several hundred thousand high affinity receptors for IgE (FceR1) and thus respond to IgE-
directed antigens

express the pathogen-recognizing Toll-like receptors (TLRs) which probably account for the ability of mast
cells to mount an effective innate immune response



zW

.”?V

‘Bone marrow

Makrofag és dendritikus sejt érés
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Abbas, Lichtman, and Pillai. Cellular and Molecular Immunology, 7t edition. Copyright © 2012 by Saunders, an imprint o
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Makrofag aktivacio es funkcio

Nyugvé makrofag: - Fagocitozis
bakterialis LPS

Aktivalt makrofag: 2> antigén prezentacié, MHCII 1
citokintermelés: IL-1, 6, 8 TNFa

Th1- IFNy

A\ 4

Hyperaktivalt makrofag. - citotoxicitas TNFa 1
MHCII |

Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.

Janeway CA Jr, Travers P, Walport M, Shlomchik MJ. Immunobiology, 2005.



A makrofagok szerepe az akut gyulladasban:

A Gram- baktérium eredeti LPS aktivalja a makrofagokat, melyek kulonb6z6

citokineket termelnek

4]

Janeway CA Jr, Travers P, Walport M, Shlomchik MJ. Immunobiology, 2005.

o i Lokalis hatasok a4
Erendotél és az | Fehérvérsejt . L limfocita- NK-sejtek
effektor kemotaxis, ~ Erendotelsejtek aktivacio, aktivalasa,
| limfocitak aktivilasa es megndvekedett Th sejtek Th1 iranyu
aktivalasa Effektorsejtek megnoveli az er Antitesttermelés differencialodasanak
aktivalasa | permeabilitast indukalasa
- Szisztémas hatasok -
laz, GM-CSF laz, laz,
IL-6 termelés | Komplement szeptikus sokk Akut-fazis-fehérjék
INFa termelése

shing/Elsevier Sclance



Makrofag polarizacio a gyulladasban

| Classically activated 'Alternatively activated
~ macrophage (M1) ~_macrophage (M2)
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.

Janeway CA Jr, Travers P, Walport M, Shlomchik MJ. Immunoblology 2005.



A citokinek altalanos jellemzoi:

Kis molekulasuly (10-40 kDa)
Glikoproteinek

|zolalt sejtek termelik aktivacio hatasara
Sejtek kozotti kapcsolatokat kozvetitik:
- informacio tovabbitas

- immunvalasz szabalyozasa

Hatasmod: - atmeneti génaktivacio termekei
- receptorokon keresztul
- hagy affinitas
- pikomolaris cc.-ban



A citkoinek funkcionalis csoportositasa

|. Természetes immunitasban és | IFNa, IFNB

gyulladasos folyamatokban TNFo, IL-1a, IL-18, IL-6, IL-17
resztvevok
Kemokinek: CXCLS8(IL-8), CCL3,4
(MCP, MIF)
|l. A limfocitak aktivaciojat és Th1:1L-2,, INFy, TNF, IL-12

differencialédasat szabalyozok Th2: IL-4, IL-5, IL-6, IL-13,
Treg: IL-10, TGFB, IL-35

I1l. Az immunsejtek érésére hatok |SCF, GM-CSF, IL-3, IL-7




Az IL-1 autokrin, parakrin és endokrin hatasa
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Leukocita toborzas a szovetekbe

Integrin activation ~ Stable Migration through

Relling by chemokines  adhesion  endothelium

Blood flow

o [o|Integrin
(low-affinity state) >

Selectin ligand

- |Integrin (high-
_ i Jaffinity state)

Chemokine

Selectin

Proteo- 4 ntegrin p o 4 :
glycan @ - ligand - g o B Chemoklnes@\®
‘9 "'/ _ ® "l' D @ ] .7‘_,( e
/ .. [ Q D . ) - @\Chemokines D% @F_
Cytokines | | M a H timulated 9 oa) b
(TNF, IL-1) b arcr:?ceolggse SHITIElEtE Fibrin and fibronectin &
y - | _(extracellularm_atrix)
Fig. 3-3

Abbas, Lichtman, and Pillai. Cellular and Molecular Immunology, 7t edition. Copyright © 2012 by Saunders, an imprint of



Kemokinek hatasmodja

Chemokine receptor
Structure of chemokine classes
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’ _ * Viral infections
.1 * Chronic infections

Az akut gyulladas kimenetele

ACUTE INFLAMMATION - Gyogyulas:
» Vascular changes * Clearance of injurious stimuli
* Neutrophil recruitment « Clearance of mediators and acute
* Limited tissue injury inflammatory cells
- * Replacement of injured cells
& P “ . * Normal function

* Infarction

AS)
e oy o
o 4
g e i
- - s . )
2y A
.
)

o ?acterial infections " [5) HELE s

L« Toxins - & z =y %

' «Trauma - . Genny képz6des:talyog:
Progression

Healing

Healing \r_\ ;
Fibrozis: hegesedés:

* Persistent injury

| HAulommune dseas K rdnikus gyulladas: * Coltagen deposition

T~ « Loss of function
= Angiogenesis
* Mononuclear call infiltrate
* Fibrosis (scar)
* Prograssive tissue injury
Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition,



A kronikus gyulladas kivalté tényezoi

Unlike acute inflammation showing redness, swelling and pain,
chronic inflammation can be invisible

Causes
® Autoimmune diseases e.g. such as rheumatoid arthritis, lupus
® Infectious agents e.g. H. pylori, viruses
| ® Atherosclerosis

® Environmental e.g. smoking

® Allergens

® Central adiposity: more macrophages localised in fat will
thus produce more inflammatory mediators

Nutrition @ DEAKIN



~» Szisztémas gyulladas



* A TNFa koncentréacié-fiiggé hatasai
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Szisztemas gyulladas = akut fazis reakcio |
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ACUTE PHASE REACTION
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UNDER THE INFLUENCE OF IL-6 THE LIVER PRODUCES A
BUNCH OF ACUTE-PHASE PROTEINS



Systemic effects of acute inflammation
acute phase response

O Fever (temperature > 37.8°C or >100 F)

O Increased pulse, blood pressure
o Chills
© Anorexia

O Leukocytosis

O neutrophilia and left shift of neutrophils points
to bacterial infection

o Lymphocytosis points to viral infection
O Eosinophilia point to allergy or parasitic
infection
O Acute phase protein production in liver
o fibrinogen, CRP,SAA leads to increased ESR



Akut fazis feherjék megjelenése a szerumban
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Lemaitre et al., 1996, Cell 86:973
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