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% Inflamacién: consecuencias de la respuesta inmune
s Eventos inespecificos en la respuesta inflamatoria
% Hipersensibilidad

% Mecanismos de lesién: Gell y Coombs
Alergia-Atopia

Enfermedades pseudoalérgicas: mecanismos patogénicos

% Enfermedades autoinflamatorias



La inﬂamaci(')n es un conjunto complejo de interacciones

entre los factores solubles y células que puede surgir en
cualquier tejido en respuesta a traumatismos,
infecciones, dafio post-isquémico,

toxico o autoinmune

TODA RESPUESTA
INMUNOLOGICA LLEVA
CONSIGO UNA
RESPUESTA
INFLAMATORIA DE
INTENSIDAD Y
DURACION VARIABLES
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Eventos
inespecificos
en la

respuesta

inflamatoria

Steps of the
Inflammatory Response
The inflammatory response is a body's
second line of defense against invasion
by pathogens. Why is it important that

clotting factors from the circulatory sys-
tem have access to the injured area?

Bl Phagocyies engulf
- bacteria, dead cells,
and cellular debris.

0 'Pl_,a'i._elels: move out of 5
the capillary to seal the
-wounded area. :

P4 Histamines {‘ai‘gﬁe‘ capil-
lavies 1o leak, releasing
phagoeyies and cJotting
factors into the wound,




Células inflamatorias
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Flujo de informacion en las primeras

etapas siguientes a un trauma

débil con infeccién

Hsps, HMGB1,
formyl-peptides
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Gene product(s) HumamHEM] Inflammatory phanatype Predominant sites
of mouse

Fas (C045) H Urticarial rash, glomerulonephritis, oral ulceration, Skin, kidney, mouth, fiver
Iymphocyte infiltration

Fas (COAS) (i M Glomerulonephritis, necrotizing vasculitis, erosive Kidiney, meseantery, joints, lung,
synowitis, interstitial pneumaonitis, dermatitis skin, vessels

Glomerulonephritis

cd M Glomerulanephritis Kidney

Cc3i H Glomerulonephritis Kidney
Hcta' H H Glomerulonephritis, rash Kidiney, skin
Crry M Meutrophil infitration Placenta

FeyRIE M Glomerndonephritis Kiciney
WASP [Wiskott—-Aldnch syndrome protein) H Eczema, vasculitis, renal disease, arthritis, Skin, kidney, joints, bowels
inflammatory bowel disease

IfFIF-H] {lurmaour-necrosis factorreceptor 1) H Familial Hibernian fever (periodic fever, conjunctitis, Systemic, eyes, joints
peniarbital edema, arthraloia)
TGF-@1 (transforming growth factor-g1) M Macrophage, lymphocyte and neutrophil infiltration in Lung. heart, stomach, bver spleen,
bilood vessels and parenchyma; gastric ulceration lymph nodes, pancreas, colon, salivary
glands, striated muscle
IL-2Ra (intereukin-2 receptor-o) M Lymphocyte and neutrophil infitration; wiceration Colon
IL-2 M Granulocyte, lymphocyte and plasma cell infiltration; Colon
ulceration
IL-10 M Lymphocyte and neutrophil infitration Duwodenwm, jejunum, ileum, colon
GM-C5F (granulocyte—macrophage M Lymphocyte infiltration around aireays and veins Lung

colomy-stimulating factor)

CTLAA [cytotoxic T-lymphocyte antigen 4) M Lymphocyte, macrophage and granulocyte infitration Heart, pancreas, lung, bone mamow, lver,
salivary glands, joints, blood vessels
PO-1 fimmunoreceptor tyrosine-based M Arthritis, glomenulonephritis, canditis Joints, kidneys, heart

inhibitory motif (ITIM)-bearing kg
superfamily membser; onphan receptor)

LAT finker for activation of T cels) ] CDA" T-cell, eosinophil, B-cell and macrophage infilration  Multipks organs
S0C

Phosphatidyiinasitol 3-phosphate M Leukocyte infltration Cascum, rectum

kinase pl 106

PRODUCTOS
CODIFICADOS
POR GENES
CUYA
INTERRUPCION
O MUTACION
CONDUCE A
INFLAMACION
ESPONTANEA
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Hipersensibilidad:

% Se refiere a un estado de reactividad alterada en el cual el
cuerpo monta una respuesta inmune a una sustancia

% Pueden manifestarse solamente seguido de un segundo
contacto con un antigeno particular

s Existe un fracaso de la autotolerancia

% Se manifiesta como enfermedades heterogéneas y estdn
determinadas por

Tipo de respuesta iInmune

Naturaleza y localizacién del antigeno



Mecanismos de lesion:

(Gell y Coombs)

s Hipersensibilidad inmediata
mediada por IgE
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Validez de la Clasificacién de Gell y Coombs

¢ Solo un numero reducido de alergia inducida por drogas

entra en esta clasificacién o .
NTIRrR] Penicillin-induced hypersensitive

reactions
Antibody or
Type of lymphocytes Clinical
. ; o reaction induced manifestations
Reacciones pseudoalerglcas
| IgE Urticaria, systemic
anaphylaxis
Reacciones medladas POI’ antlcuerpos | IgM, IgG Hemolytic anemia
: . ) ' o rarloreghid
Reacciones mediadas por células " wosll G

s No existe un mecanismo unico de produccién de las

reacciones de hipersensibilidad



Dendritic
cell

B cel
CO80/
CD28 _ CD8b

CD40L CD40

)

Ce GLT

sk

IgE

lgE G

Hipersensibilidad

inmediata

a Intemalization

__ IgE _. » Allergen

MHC class Il

b Degranulation and release

Nature Reviews | Immunology




Mecanismos
efectores en las
reacciones

alérgica

MASTOCITO

Histamine

Tryptase Released
Neutral proteases
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IL-6 TNF-a
Chemokines (newly synthesized
CCRS3 (MCrc)

Platelet activating factor (PAF)

Cell membrane

PGD2 | phospholipids
"\ Prostaglandins
PGE2
[ Arachidonic acid
PGF2 _/n' Lipoxins &
M LTB4 \ Leukotrienes
/ ™ —--\I
Lxes / U
LTC4
LTD4 [

LTE4



Mecanismos efectores en las reacciones alérgica




Vias que conducen a reacciones alérgicas crénicas y agudas

Histamine, leukotrienes,
_ platelet-activating factor
'\ Acute Allergic
Reaction
Wheezing
Urticaria
Sneezing, rhinorrhea,
conjunctivitis
Eosi i’fﬂign)‘l.\ i
Basic proteins,
c leukotrienes,
. platelet-activating
Ty factor
Chronic Allergic
Reaction
] Further wheezing
Histamine-releasing Sustained blockage
actor, neuropeptides of the nose
MHC class I \ Eczema
molecule




ALERGIA-ATOPIA:

Predisposicién genética para responder ante el antigeno o

alérgeno con la produccion de IgE

ALI.ERGIC REACTIONS
Slnn Contact Injection  Ingestion ~ Inhalation

Dison

animal

hclander




Predisposici(’)n genética
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O Asthma I:] Atopic dermatitis A Psoriasis O Other autoimmune diseases
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Enfermedades pseudoalérgicas: mecanismos
patogenicos

% Enfermedades de hipersensibilidad inmediata inducidas por drogas
% No mediadas por IgE. Producen degranulacion directa de los
mastocitos y activan el complemento, exceso de anafilotoxinas en
sangre

1-Agentes de contraste y preparados endovenosos en liposomas
2-Infusiones liquidas que contienen lipidos anfifilicos formadores de

miscelas

3-Agentes de contraste basados en Iodo con escasa solubilidad en agua



Hipersensibilidad tipo II.

Mecanismos efectores de las enfermedades mediadas por anticuerpos

s Anticuerpos que opsonizan células
y activan el complemento, fagocitosis
#¢ Reclutamiento de leucocitos como S i . W——

calular cytotoxicity . 3 or lysis

respuesta de amplificacic')n: mediado

| Membrane attack

POI‘ Fco POI' complemento | complax—» ysis

@6 Anticuerpos especificos contra

Complement-dependent
cytotoxicity

receptores en la membrana: activadores rosess
(receptor para hormona tiroidea:
hipertiroidismo) o inhibidores
(receptor para acetilcolina: miastenia

graViS) Nature Reviews | Cancer
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Enfermedades mediadas por anticuerpos citotoxicos

% Anemia hemolitica autoinmune

Proteinas de la membrana del eritrocito JJl§ Complement

% Parpura trombocitopénica
Proteinas de membrana plaquetaria
s Fiebre reumdtica aguda
Reactividad cruzada entre pared celular de streptococo y miocardio
# Miastenia gravis
Receptor de acetilcolina
% Enfermedad de Graves
Receptor de TSH

# Diabetes insulinoresistente

Receptor de insulina



Hipersensibilidad tipo 1L

Type 111 Hypersensitivity

Hipersensibilidad mediada

por complejos inmunes

fluid




Vasculitis secundaria a depésito de CI
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Enfermedades mediadas por inmunocomplejos

# Lupus eritematoso sistémico:

Inflamacién mediada por complemento y Fc:
Nefritis, artritis, vasculitis

% Poliarteritis nodosa: vasculitis

% Glomerulonefritis

postestreptocc')ccica:

Nefritis

udents.com.br




Hipersensibilidad tipo IV.

Hipersensibilidad mediada

por células

Antigen is processed by tissue macrophages
and stimulates T,1 cells

chemolkines cywokines  cytolowins

Jc

s JE = 8
N AT N N
Chemokines IFN-y TNF-o. and TNF-B IL-3¥/GM-CSF

g Induces expression of Cause local tissue

Recruit vascular agéesm deslrcton, Stimulate monocyte

macrophages to N:frvaa' es"decn-ac : Increase axpression of oroduction by bone

sileof ar;:glm ool W’ag:f adhesion molecules on marrow stem cells
: inflammatory mediators local blood vesssets
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i

Induction
of response

CD4+ effector
T cells (TH1 cells)

Activation of macrophages |

Antigen
recognition in
lymphoid organs

T cell expansion
and differentiation

Differentiated
effector T cells
enter circulation

Mecanismos celulares

Differentiated
effector T cells
enter circulation

|Hesponses of activated macrophages

CD40

Macrophage with
ingested microbes

CD4+ effector
T cell (TH1 cell)

Increased
expression of
costimulators
(B7 molecules)

Secretion
of cytokines
(TNF, IL-1, IL-12)

Killing of
phagocytosed
microbes

Increased
expression of
MHC molecules

Migration of effector

cells and other
leukocytes to site
of antigen

Effector T cells
encounter antigens
in peripheral tissues

J

Phagocyte with
ingested microbes

Activation of

L A\
[Cytokine secretion by T cells|
effector T cells

[IFN-y] [TNF, chemokines|

& /7

Macrophage

activation = Increased
killing of leukocyte recruitment
ph%glg%yggged (“immune inflammation")




Mecanismos de lesiéon

Al X8
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Types of hypersensitivity reactions




Enfermedades

Autoinflamatorias:

Table 1. Clinical Classification of Selected Autoinflammatory Diseases

Dizezse Geane Protein) Proposed Mechanism?®

Hereditary Recurment Fevers

Femilial Mediterranean fever [FMF) MEFV (pyrin] Increesed inflammasome activation
TNF recaptor-associated periodic syndroms TNFRSF1A [TMFR1) Protein misfolding

[TRAPS)
Hyperimmunoglobulinemia D with periodic fever
syndrome HIDS)

Familial cold auteinflammatory syndrome [FCAS)
Mucke-Wells syndrome (MWS)

MNeonatsl-onset multisystern inflammatory dis-
easa (NOMID)

MVEK [mewalonate kinase)

NLAPS/CIAS 7 [NLAPa/cryapyrin}
NLAPS/CIAS T [NLEP3/cryopyrin
NLAPS/CIAS? [NLAP3/cryopyrin

Increesed inflammasome activation
Intrinzic inflammesomopathy
Intrinzic inflammesomopathy
Intrinzic inflammesomopathy

Idiopathic Febrile Syndromes

Swyetemic onset juvenile idiopathic arthritis Complax Unknown

[SoiA)

Adul-onsst 5tills disease Complax Unknown

Schnitzlar syndrome Sporadic? Increesed inflammasome activation
Pyogenic Disorders

End zcne [PAPA)

PSTAP1/CO2EPT [PSTRIPM/COZBR)

Abnormal PSTPIP1 binding to pyrin causing
increased IL-1§ activetion

Granulomatous Diseases

cranial neuropathy (Blaw syndroms)
Crohn's disasss

NOD2/CARD1S (NOD2/CARDMS)

Complax [NOD2, ATE16L1, IREM)

MNF-«8 activation disorder

MNF-«H activation disorder

Autoinflammatory Disorders of Skin and Bone

Dieficiency in IL-1 receptor antagonist ([TIRA) IL1RN (IL-1Fa) Absence of negative regulator of IL-1a and IL-18
Majead syndrome LPINZ [Lipin-2) Unknown
Chronic recurrent multifocal cateomyedtis Complex Unknown
(CAMD)
Synovite acne pustulosis hyperostosis oateitis Complax Unknows
[EAPHO)
Matabolic Disorders
Gout (monosodium urate deposition) Complex (SLC2A9/GLUTE, ABCG2) Crystal-induced inflammasome sctivation
saml:l_:_gmt [celcium pyrophosphate dibydrete Complax Crystal-induced inflammascme activation
Type 2 dishetes mellitus Complax Hyparghycamia-induced inflammesome activation
Complement Disorders
Atypical hemolytic-uremic syndrome (aHLIS) CFH [complement factor H), MCP Abnormal reguiation of C3b
[CDwa), CF [complement factor [, CFE
[complement factor B)
Age-related macular degenarstion Complex, CFH Impaired inactivation of C3b
Vesculitis
Behget’s diseass Complax Unknown
Macrophage Activetion Syndromes
Femilial hemophagocytic ymphohistiocytosis UNC130 (Munc13-4), PRFT (perforin 1),  Impaired efficecy of cytotoxic T lymphocytes with
HLH) STX11 (syniaxin 11) compensatony macrophage activation
Secondary HLH Complax Unknown
Storage Diseazas
Gaucher's disease GEA (scid p-glucosidase) Unknows
Atherosclerosis? Complex Unknown
Fibrosing Disesses







