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A veleszuletett immunvalasz, gyulladas
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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 fert6zés és szovetkarosodas tovaterjedését
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Celsus: a gyulladas 4 jele: - rubor (plros), calor (meleg), dolor (fajdalmas), tumor (duzzadt) +

functio laesa (csOkkent funkcio)

Kialakulasanak
3 fO szakasza:

- Ertagulat (vazodilatacio) — percek

- A kapillaris permeabilitas n6, folyadék kiaramlas, 6déma

- 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
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Kuby Immunology 4th Edition, 2000.
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A gyulladas molekularis mediatorai
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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

ALLERGENS — FceR :._ & ﬁ-';b\ - Synthesis of eicosanoids from

arachidonic acid

STEM CELL FACTOR 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



Makrofag és dendritikus sejt érés
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Makrofag aktivacio és funkcio

Nyugvé makrofag: - Fagocitozis
bakterialis LPS

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

Th1- IFNy

v

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 eredetli LPS aktivalja a makrofagokat, melyek ktlonbozo

citokineket termelnek

Janeway CA Jr, Travers P, Walport M, Shlomchik MJ. Immunobiology, 2005.
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A Lokalis hatasok
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Makrofag polarizacio a gyulladasban
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Abbas, Lichtman, Pillai: Cellular and
Molecular Immunology 7th Edition, 2012.

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



A citokinek altalanos jellemzoi:

Kis molekulasuly (10-40 kDa)
Glikoproteinek
|zolalt sejtek termelik aktivacio hatasara
Sejtek kozotti kapcsolatokat kozvetitik:
- informacio tovabbitas
- immunvalasz szabalyozasa
Hatasmaod: - atmeneti genaktivacio termekei
- receptorokon keresztul
- nagy affinitas
- pikomolaris cc.-ban



A citokinek funkcionalis csoportositasa

|. Természetes immunitasban és | [FNa, IFNJ

gyulladasos folyamatokban TNFao, IL-1a, IL-18, IL-6, IL-17
résztvevok
Kemokinek: CXCL8(IL-8), CCL3,4
(MCP, MIF)
1. A limfociték aktivaciojat és Th1:1L-2,, INFy, TNF, IL-12

differencialédasat szabalyozok Th2: 1L-4, IL-5, IL-6, IL-13,
Treg: IL-10, TGFp, IL-35

Ill. Az immunsejtek érésére hatok | SCF, GM-CSF, IL-3, IL-7
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Leukocita toborzas a szovetekbe
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Kemokinek hatasmaédja
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.« Toxins

Az akut gyulladas kimenetele

Gyogyulas:

ACUTE INFLAMMATION

« Vascular changes * Clearance of injurious stimuli
* Neutrophil recruitment « Clearance of mediators and acute
* Limited tissue injury inflammatory cells

* Replacemeant of injured cells
* Normal function

= Infarction
« Bacterial infections

TN L trauma 4 _;\t_'i Genny képzbdés:talyog:

Healing

Healing

Fibrozis: hegesedés:

_ * Viral infections
-1 = Chronic infections
* Persistent injury

Auommuneasess Krdnikus gyulladas: > Golagen depciion

R = Loss of function
= Angiogenesis
* Mononuclear cell infiltrate
» Fibrosis (scar)
* Prograssive tissue injury
Kumar et al: Robbins & Cotran Pathologic Basis of Disease, 8th Edition,
Copyright © 2009 by Saunders, an Imprint of Elsevier, Inc. All rights reserved,



A kréonikus gyulladas kivalto 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



» Szisztemas gyulladas



A TNFoa koncentracio-fuggo hatasai
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Szisztémas gyulladas = akut fazis reakcio
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ACUTE PHASE REACTION
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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

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



Akut fazis fehérjék megjelenése a szérumban
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Lemaitre et al., 1996, Cell 86:973

Orvostudomanyi-fiziologiai Nobel-dij 2011

PAMPs

Folia Biologica (Praha) 2005; 51: 148-156

Jules A. Hoffmann Bruce A. Beutler Ralph M. Steinmann
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