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Inmunopatogenia del asma

Individuo alérgico: productor de IgE en respuesta a bajos
niveles de antigenos ambientales inocuos (polen, acaros,
etc.)

» Atopia: predisposicion genética para responder a los

alergenos con T,,2/IL-4, que conduce a la generacion de
IgE

» Alergeno

4

Reclutamiento, crecimiento (IL-9) y sensibilizacion de
mastocitos

Reaccion de hipersensibilidad inmediata
Reclutamiento de eosinofilos (IL-5)
Hiperactividad bronquial (IL-13)
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IL9,IL13,CSF2 mastocitos y funciones de la
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ADRB2 Receptor acoplado a proteina
Niveles de IgE, HRB,
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R Modulacién de RT
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6p2 13 HLAD Presentacion antigénica
TNFA Mediadores de la RT IgE e IgG especifica
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células dendriticas
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12q14.3-g24.1| FGF3 el e
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STAT6 regulado por IL
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Table 1 The functions of miRNAs in allergic diseases

miRNA  Disease Function Targets
miR-126  Asthma Silencing reduced allergic inflammation in an HDM-induced mouse model of asthma 7
[33] and reduced eosinophilia in the mouse model of chronic airway inflammation [34]
miR-221  Asthma Upregulated in OVA-induced mouse models of asthma, ENREF 136 silencing reduces Spred-2
allergic inflammation [37]
miR-145  Asthma Silencing reduced allergic inflammation in an HDM-induced mouse model of asthma [35] ?
miR-106a Asthma Silencing reduced allergic inflammation in an HDM-induced mouse model of asthma [36] IL-10
let-7a Asthma Overexpression reduced allergic inflammation in an OVA-induced mouse model of asthma [48] IL-13
Intravenous administration of LNA inhibitors impeded AHR in a mouse model of asthma [46]
miR-21 Asthma, allergic rhinitis, Owerexpressed in lung-specific IL-13 expressing transgenic mice with induced allergic airway IL-12p35

contact dermatitis, EoE inflammation [41]
Overexpression reduced TLR2 agonist-induced lung inflammation in mice [43]

Increased levels of Thl cytokines and reduced eosinophilia in an OVA-induced mouse model
of asthma in miR-21-deficient mice [42]

Antenatal IgE production and development of allergic rhinitis [44]
Upregulated in contact dermatitis lesional skin [47]

Upregulated in EoE
esophageal tissue [45+]

miR-146a Asthma? Ovwerexpressed in splenic CD4+ T lymphocytes [31] ?
Reduced expression in CD8+ and CD4+ cells in patients under oral corticosteroid treatment [101)

Reduces cytokine-induced apoptosis in human bronchial epithelial cells [59]

miR-375 EoE Positive regulator of TSLP in human primary lung epithelial cells [52] ?
Expression is modulated by IL-13 [46]

Downregulated in EoE esophageal tissue [45+]

miR-133a  Asthma Downregulation in mouse bronchial smooth muscle cells augmented airway contraction and RhoA
hyperresponsiveness [61]
miR-1 Asthma Downregulated by VEGF in the lung endothelium, intranasal administration of miR-1 Mpl
inhibited inflammatory responses to OWVA, HDM and IL-13 overexpression Mpl [60]
miR-155  Atopic dermatitis, Influences development of AD by downregulation of CTLA-4-negative regulator of T-cell CTLA-4
asthma activation [63]
Is required for Th2-mediated eosinophilic inflammation in the OVA-induced mouse model PU.1

of asthma [32+]
miR-155-deficient mice spontaneously developed asthma-like inflammation in the lung and had c-Maf
increased levels of IL-4 and IL-5 in T cells [26]
miR-125b CRS with nasal polyps Upregulated in CRS with nasal polyps, influenced IFN-o/3 production [68] 4E-BP1

miR-150 ACD Nanovesicles containing miR-150 induced antigen-specific tolerance in ACD model in mice [84+)
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Table 1 | Microorganisms affect the development of exﬁérimental and clinical asthma

Altered bacterial

Bacterial
colonization

ssion

Caialanlinl ~nall

Source and route of Examples of bacteria Effect on asthma
microbial exposure
Environmental » Acinetobacter lwoffii » Transgenerational protection from experimental asthma
microorganisms * Eurotium spp. * Asthma-protected children are exposed to a high level of
* Penicillium spp. bacteria and fungi/spores'***°
Respiratory microbiota ~ ® Proteobacteria * Altered microbial colonization pattern of the respiratory
* Bacteroides spp. mucosa in asthmatics and patients with COPD®
Intestinal microbiota e Lactobacillae * Altered quantitative distribution pattern of certain
* Bifidobacteriae culturable microbial strains in young asthmatic
* Bacteroides spp. patients'*-1#?
* Clostridium spp. * Depletion of gut microbiota exacerbates experimental
asthma'’
Urogenital microbiota » Vaginal microorganisms * Indirect evidence from a model of Caesarean section;

cause-effect relationship needs to be established!?***!

COPD, chronic obstructive pulmonary disease.

e

IgE-producing
plasma cell

IL-13

Prenatal—>=<———Neonatal > Adult >
airways airways airways
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Inmunopatogenia del asma:
- Dermatophagoides sp

(a) Basophil
Derp 1 — \ —_— Th2 cell expansion
(Cysteine protease) Cleavage of IL-4 and activation
unknown target production
(b) Dendritic cell
Derp 2 S o " ——> Activation of antigen
(MD2 mimic) ; presenting functions and
TLR4 Interaction L MYDBB e
signalling
(c) Dendritic cell
Derp7 7—> —_— — () = —> Acivation of antigen
(LBP mimic) F presentmg funcbons and

TLR4, es activado por antigenos de los acaros, asociado con polarizacion Th2777

Derp2 es homologo a MD2



Polarizacion de la respuesta inmune:

Inmunopatogenia del asma

Table 1|Allergens that depend on proteolytic activity for affecting the DC-epithelial-cell interaction

Enzyme Mode of action

Cleavage of tight-junction molecules (occludin, clauding

Activationof PARZ

Cleavage of complament components (C5, C3)

DC activation
_Cleavage nf DC-SIGN and DCSICN-R

Cleavage of C040

Production of CCL1T7 and CCL22 by DCs

Cleavage of CO25

Cleavage of C023

Allergen
Housedustmite ~ Derpl
Derpd
» En condiciones pro-
inflamatorias
Alérgenos que alteran la
permeabilidad por afectar
las uniones con las DC
con las células epiteliales JFrweimes @b
Contaminacion con bajas o
dosis de LPS rompe la
tolerancia a los bagueedpoln b

ae roantllgenos Cockroachallergens  Blag

[leavage of tight-junction malecules
Inductionof L-25

Induction ofchemaokines

Activation of unknown PAR

Cleavage of tight-junction molecules

Cleavage of tight-junction moleculss
Activation of PARZ

Effect References
Increase in epithelium permeahility 11
Epitheliak-cell activation, induction of 17
M-CSF production

Recruitment of innate immunecells 128
T 2-cell polarization 13
Failure toinduce IL-107 58
Failure toinduce IL-12 59
Recruitment of T 2 cells 14
T-cell activation 119
Stimulation of IgE production by B cells 130
Increase in epithelium permeability 29
Promotionof T L-cell respanses a1
Recruitment of T 2 cells and 10,57
eodinophils

Epitheliakcellactivation? 57
Increase in epithelium permeahility 0
[ncrease in epithelium permeahility 11
Epitheliak-cell activation 1M

CCL CC-chemaking ligand; DT, dendritic cell; DC-SIGN, DC-specific ICAM3-grabbing non-intagrin; GM-CSF granulocyte/macrophage colony-stimulating factor

IL, interleukin; PAR, proteass-activated recepton, T 2 cell. T helper 2 cell.
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» Individuo geneticamente
susceptible: Predisposicion
a responder T2

» Condiciones ambientales

» Alergenos
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células dendriticas, drena
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infectad coll
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Inmunopatogenia del asma:
RESPUESTA INFLAMATORIA
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Inmunopatogenia del asma:
Participacion de los Mastocitos

» Degranulacion de mastocitos

Entrecruzamiento de receptores FceRI
C3a
ACTH, codeina, morfina, substancia P

» Mediadores preformados

» Mediadores neoformados
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Reclutamiento de células pro-inflamatorias
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Inmunopatogenia del asma:
participacion de las quemokinas

Principales Fuentes: Células epiteliales y los
macrofagos alveolares
Reclutan eosindfilos y linfocitos de patréon Th2

Vessel Interstitium Airway epithelium

Endothelium



Inmunopatogenia del asma:
Respuesta inflamatoria

» 2 a4 horas y maxima a las 24 horas:

Acumulo de Neutrofilos, eosinofilos, basofilos y celulas T
CD4+ (fundamentalmente Th2)

TNF liberado por los mastocitos incrementa la expresion de
moleculas de adhesion en celulas endoteliales:

E-selectin e ICAM
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Papel de la inmunoterapia
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=== Very early basophil tolerance

early decrease in mast cell

and basophil activity

for systemic anaphylaxis
Induction of Treg and Breg cells
suppression of Th2-Th1 cells

Decreased allergen-specific lymphocyte

proliferation

Decreased numbers of tissue mast cells

and eosinophils and release

of their mediators in nasal mucosal

biopsies of allergic rhinitis patients.
Decreased skin late-phase response
in parallel to decreased lymphocyte
and eosinophil infiltration

Type | skin test reactivity
Early increase in specific IgE

followed by a late decrease in specific Igl

Increase in specific IgG4 and
in some studies IgA and 1gG1

TABLE I. Roles of different cells in the development of allergen

tolerance

T cells

B cells

DCs
Eosinophils

Mast cells

Basophils

Decreased allergen-induced proliferation (PBMCs)

Induction of allergen-specific Trl cells (PBMCs and
nasal biopsies in allergic rhinitis)

Increased FOXP3 expression (PBMCs and T cells)

Increased secretion of IL-10 and TGF-B (PBMCs and
nasal biopsies in allergic rhinitis)

Suppression of Ty2 cells and cytokines (PBMCs)

Decreased T-cell numbers in LPRs (skin LPRs)

Increased FOXP3 expression (nasal biopsies in allergic
rhinitis)

Induction of allergen-specific [L-10-secreting Byl cells

Early increased and late decreased specific IgE
production (serum)

Increased specific [gG, production (serum)

Increased specific IgA production (serum)

Suppressed IgE-facilitated antigen presentation (blood
and cell lines)

Suppressed IgE-facilitated antigen presentation (blood)

Reduction of tissue numbers (allergic rhinitis)

Decrease in mediator release (nose and blood)

Reduction of tissue numbers (allergic rhinitis)

Decrease in mediator release (allergic rhinitis)

Decrease in proinflammatory cytokine production
(allergic rhinitis)

Decrease in mediator release (blood)

Decrease in proinflammatory cytokine production (blood)

Increased HR2 levels with suppressive effects on
degranulation and cytokine production (blood)
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Inmunopatogenia del asma: Resumen

» Individuo genéeticamente predispuesto
» Alergenos

» Produccion de IgE por el linfocito B durante el primer
contacto

» Union de la IgE a los receptores Fce en mastocitos y
basofilos

» Reintroduccion del Ag y entrecruzamiento de los
receptores sobre los mastocitos

» Liberacion de mediadores inflamatorios y
reclutamiento de células (eosinofilos)

» Manifestaciones clinicas
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