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Two types of allergic diseases-|

monoallergy (allergic breakthrough)
high specific IgE without atopy
high success of allergen-SIT

IN Most cases no typical organ involvement
venom allergy



Insect venom allergy




The first recorded death from
an insect allergy was King
Menes of Egypt, who,
according to the hieroglyphics
on his tomb, died of a wasp
sting in 2621 B.C.




Two types of allergic diseases -II

polyallergic and inflammatory
atopic diseases (true atopy)

dermatitis, asthma, rhinitis

high total IgE,
high specific IgE to many allergens,
eosinophilia



A typical family history of atopy
Emperor Augustus: suffered from
bronchial asthma, seasonal rhinitis

and atopic eczema

Emperor Claudius: perennial
rhinoconjunctivitis

Britannicus: horse dander allergy



King Richard Ill (1452-1485)
used his allergy to
strawberries to arrange the
murder of Lord William

"M &8tings.

He ate some strawberries
and developed acute
urticaria.

He then accused Hastings
of putting a curse on him,
an action that demanded
the head of Hastings on a
plate.
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Thl and Th2 cell balance in disease
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Thl and Th2 cell balance in homeostasis
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Major Functions

IL-10 / TGF-B : --é
IFN- ({‘ IL-6
TNF-ao,f & IL-13

DTH z B cell help

Macrophage eosinophil
activation Inhibition of Thl Th2 cells mast cell stim.
limited B cell Inhibition of mo/mac macrophage

help/inhibition inhibition of DC maturation Inhibition



Apoptosis: programmed cell death
activation-induced cell death

essential mechanism in homeostasis
In atopic dermatitis and asthma, cells

iInvolved In the pathogenesis show different
survival and apoptotic properties



Proliferation/ Death
Survival

Survival Apoptosis

Survival

Survival ApoptOSIS



Cutaneous lymphocyte-associated antigen-
bearing skin homing T cells
(CLA+)

* In vivo activated

» Spontaneously proliferating

» Th2-like cytokine profile (IL-5, IL-13)
* Induce IgE (IL-13)

* Prolonge eosinophil life span (IL <)

Akdis et al. J. Immunology 1997, 1999



Increased death of circulating

CLA* T cells iIn AD

non-atopic
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Histopathology of AD

eczema/spongiosis

effector functions
dermal

mononuclear
cells
709% T cell

survival/reactivation

activation/noming
CD4/CD8 ratio: 2



Skin T cells do not die
although they express
both Fas and Fas-ligand in AD

Fas-ligand

Akdis et al. Faseb J 2003



Skin T cells do not die
although they express
both Fas and Fas-ligand in AD

Akdis et al. Faseb J 2003



0-2 days 3-6 days
Th2/ThO-like I ThO/Th1-like
IL-4 IFN-y
IL-5, IL-13 IL-5, IL-13

IFN-y IL-4



resting T cells -~ activated T cells

No apoptosis apoptosis \
=Y
Fas-ligand

TNF-a

CO'CUItU res Trautmann et al. J. Clin. Invest. 2000



o Tl oo
resting T cells activated T cells

artificial skins



Activation and apoptosis of epithelial cells
iInduced by subepithelial inflammation

epithelium

J Immunol 1997

J Immunol 1999

EJI 2000 . .
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key pathogenetic event in atopic dermatitis and asthma



allergy: intolerance to allergens

autoimmunity: intolerance to autoantigens

transplantation rejection: intolerance to
transplanted organ



IL-10-induced peripheral T cell tolerance
IN bee venom specific-immunotherapy
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IL-10 production in T cells
during specific Immunotherapy

CD4" CD25" T, cells

day O
day 7

counts

J. Clin. Invest.
1998; 102: 98



IL-10 and TGF-J In
peripheral T cell tolerance
during aeroallergen SIT

41=IL-10
g ® TGF-B *
= AL-5
S 31¢IL-13
= ® |[FN-y Py
(D)
S 2 . ‘_/
S T\ L —"
L>)\ 1 : : I/.
A :
L A ‘\;
1 & A
0 L x
0 4 28 70
ays

n= 10, SIT cluster protocol, Der p 1-stimulated PBMC Jutel et al.



TReg ce_lls In allergy:
a question of balance

before SIT after SIT
allergic healthy



IL-10-mediated peripheral T cell
tolerance during natural bee stings

a model for
natural high dose antigen/allergen
exposure

more than 20 bee stings in one week



Antigen-specific peripheral T cell tolerance
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Changes In cytokine profile after bee stings

control IL-10 IFN-y

Il hefore -7 d after

n=6, 5d Ag+7d IL-2 expansion, restimulation anti-CD3/28 4h.



Frequency of PLA-specific cytokine secreting
T cells before and after live bee stings
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Aeroallergen-specific T cell frequency
In health and allergy
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Which one will be the first T cell
to contact APC In an ongoing
memory response?




TReg cells in allergy:

multiple suppressor factors
L-10 _IL-10R CTILA-4 CD25 PD-1
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IL-10
suppresses IgE
and
iInduces lgG4

.........
1998; 102: 98



TGF-3
suppresses IgE
and
iInduces IgA



IL-10, TGF- and their receptors are expressed in AD skin

Verhagen et al. JACI 2006



CD4+CD25+FoxP3+ Ty, cell deficiency
in atopic dermatitis cmcjJ psoriasis lesions

psoriasis
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TRreg Cells In healthy immune response
and successful SIT
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TNF-a
IFN-y
Fas-ligand

Asthma

bronchial biopsies | Trautmann et al. 2002, 2005
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Purification of allergen-specific cytokine-secreting T cells

# microbead-labeled anti-PE

.{ PE-labeled anti-cytokine
anti-CD45/cytokine

CD45

- Cytokine




smooth muscle cell activation
and hyperreactivity for
contraction, release of

Allergic inflammation (late phase)

. chemokines and eosinophil activation
proinflammatory cytokines and release of mediators,
chemokines and bronchial

proinflammatory cytokines epithelial cells
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chemokines and proinflammatory superantigens ki
cytokines by inflammatory DC epithelial activation,

release of chemokines
and proinflammatory cytokines



