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Pathomechanism of allergic
reactions



Clinical manifestations of allergies

Moulds Dust mites Pollens
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A Aero-allergies
AFood allergies

APollen and food allergy §& = . .
syndrome (PFAS) , T

ADrug allergies
A Contact dermatitis,
eczema




Immunopathological background

A Allergies are hypersensitive immune
reactions

A Airborn and food allergies are dominantly
IgE mediated (Type |) hypersensitivities

A Contact dermatitis is a Type IV
hypersensitive reaction (DTH)

A Food sensitivities/intolerances are not
Immune-mediated diseases
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Ragweed pollen load map in Europe at
mid-September

Ragweed (Ambrosia
artemisiifolia) pollen
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Allergic fungal spores

Ulocladium

ALY

Ganoderma fruiting body Cioviadarmia

Basidiospores




Pollen map of Hungary in 213t of September 2021
Pollentérkép
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Pollen map of Hungary in 23" of September 2022

Pollenterkep
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Pollen map of Hungary in 16" of September 2025




Ccmparisonf Differenflypesof hypersensitivity

typel typell typelll typelV
(anaphylactic) (cytotoxic) e (delayedype
complex)
antibody IgE 1gG, IgM 1gG, IgM None
antigen Exogenous cell surface soluble tissues & organs
response time 1530 minutes| minutesiours 3-8 hours 4872 hours
lysis and erythema and erythema and
appearande  wealkflare : . :
necrosis edema, necrosisnduration

histology basophils and| antibody and complement anagnonocytes and

eosinophil complement  neutrophils lymphocytes
&iﬂSferrEd antibody antibody antibody T-cells
: erythroblastossSLE’ farmer's tuberculitest,
allergic asthma,fetalis, ) .
examples lung disease poisonvy

hay fever Goodpasture's

nephritis

granuloma



Plant pollens
Dander of domesticated animals
Mold spores
Feces of very small animals
eg house dust mites

Injected matsrials

Insect venoms
Vaccines

Drugs

Therapsutic protelns




Dust mite

- Dust mite allergy caused by the
protein foundin the fecal matter of
the dust mite. The dust mite
allergen is heavierthan most other
types of allergens. Therefore, it
mustbe inhaled dose to the source,
usuallyin a stuffedtoy, pillow or
mattress. Dust mite allergy
SYITIPROMES (4 11 (04 45 DOA L 08

: | ! |'-'.

Dust mite allergy symptoms affect
some people yearround. Some
examples of dust mite allergy
symptoms are:runny nose, eczema,
persistent stuffy nose or ears,
asthma, sitchy or watery eyes, and
sneezing.



Mechanism of allergic rhinitis

| Early phase '
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Histamine release

| Late phase l

Release of Inflammatory Niazal
mm [ inflammatory |mmd| mucosal |
: blockage
substances swelling

Eosinophils, neutrophils,
basophils, and lymphocytes




Role of mucosal IL-4 dominance in IgE production
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Activation of effector cells of allergy



Immunoglobulin E
with name of each domain

Sites for attachment to
mast cells and hasophils
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IgE binding receptors

(a) FceRI: (b) FceRII (CD23):
High-affinity IgE receptor Low-affinity IgE receptor

NH. bDluble

. CD23
ik g
cﬁjm;ns ~ ]f *

HoN . COOH

NH2 Proteolytic <

cleavage
space A g

3
Extracellular ™ J[ 3 T\

p—
Cytoplasm ( <

ITAM
COOH COOH -

NH2

COOH COOH



| \ CAMP (transicnty T
1

i
s _— -
£ . Protein kinase i@ — Protein kinase ——
' inactive active

Mediators
{e.g., histamine) %ﬁ

Arachidonic acid

— [
- Leukotriene A4 ¢ s Prostaglandin 12

Endoplasmic reticulum 1 (PGD2)
LTHail
LTCA | .

aRS-A
LT
LTE4 -
| Secretion

secretion



A
Smooth muscle cell

Plresiney

Small blood vessel
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Allergen Ak
“g  Vasoactive :
' amines Vit g3
; i -.-‘_II'!_'?".L'E:‘?:I::

.. Blood platelets

I
SENsory-nerve

Plasma cell | w .
Memory cell / Degranulation L endings
:y Wy, Allergen- sensitized mast cell @
[ ' e
T specific o

IgE % Eosinophil



Pharmacologic Mediators of Immediate Hypersensi

Preformednediatorsn granules

bronchoconstriction, mucus secretion,

ISR vasodilatation, vascular permeability
tryptase proteolysis

kinins and vasodilatation, vascular permeability,

Kininogenase
edema

ECFA attract eosinophil and neutrophils
(tetrapeptides)

Newlyformedmediators
leukotriene,B basophil attractant
leukotriene, (D, same as histamine but 1000x more potent

prostaglanding D edema and pain

plateleadggregaticandheparimelease

a microthrombi



Clinical forms of allergic reactions

A Acute allergy i anaphylaxis

A Subacute and chronic allergies initiated by

aeroallergens and food allergens

A Secondary organ failures caused by chronic

allergies



Anaphylaxis

Loss of
consciousness

Hives

Swelling of tongue,
inability to swallow

Rapid swelling of
throat tissues

Anaphylaxis Is a serious
acute allergic reaction
that is rapid in onset and
may lethal.




ANAPHYLAXIS:

WHAT SERIOUS ALLERGIC REACTION DOES TO YOUR BODY

RISK OF
HEE%%IS%H%LT UNCONSCIOUSNESS

SWOLLEN MOUTH
THROAT OR
TONGUE

CHANGE IN
HEART RATE OR

DIFFICULTY PALPITATIONS

BREATHING

ITCHY SKIN OR EE AR '
A RAISED, RED .r ‘ ABDOMINAL PAIN

SKIN RASH

FLOPPY
FEELING IN

DIARRHOEA e LIMBS




IgG mediated anaphylaxis

A More antigen-specific IgG produced as IgE and FcoRIIIA
and FcoRIV on neutrophils can activate anaphylaxis in
mouse model.

A Human neutrophils, but also mast cells and basophils,
express neither FcoRIIIA nor FcoRIV, but FcaRIIA
triggers allergic reactions.

A FcoRIIB have dominant inhibitory effect over positive
signals triggered by FcoRIIA.

A Co-engagementof FcURI wi t h FcoaR ( b«
triggeri ng) rdapdndentanhibitiorc ob IE- |
Induced responses of human basophils.

A 1gG antibodies can develop antagonistic roles when
engaging low-affinity IgG receptors on granulocytes, but
they can trigger allergic reactions by engaging with
FcoRIIA expressed by neutrophils, monocytes,
macrophages and mast cells, but inhibitory effect If
expressed in basophils.




Complement induced allergic asthma

Epithelial cells

l.

./ ASM cell contraction
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Current Opinion in Pharmacclogy
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Mast cell

DC  Epithelial Macrophage\ Protease
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Consequences of chronic respiratory
allergy

Problems relating to allergies Swollai sinus inings Pathology of Asthma

%

Trapped fluid in the
sinuses can cause
sinus infections

Eye inflammation

Stuffy or runny
D nose

ltchy or sore
throat

Blocked eustachian . - iA,:;::,ae%ﬂed
tube may cause ear $ |

congestion and

infection

Relaxed

smooth
/ muscles

— e
Chronic sinusitis and
rhinitis, middle ear, s

eye and lacrimal gland  womsisinay psthmaticsirway Asthmaticirvay

during attack
Inflammations Asthma bronchiale



EARLY RESPOMNSE

Alast cell
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Pulmonary allergy

Pathogens Aeroallergens

Aeroallergens

Allergic inflammation

Enzymatically active
Accompanying allergens

PRR

Loss of tight
junctions

Atopic status
Infection history
Pollution
Nutrition

Loss of tolerance
Influencing factors
: Eosinophil
A AHR
ge Eosinophilia and Th2
Genes inflammation
Gender Airway remodelling

@

and maturation of DC
Th2 differentiation




Protective role of C5aR signaling in allergic asthma

‘ Steady-state conditions

'

Complement activation

* C3 tickover (alternative pathway)
» Apoptotic cells (lectin pathway)
* Allergen-induced

(@) (c)
(b)
Cha Con
mDC * ‘ ) ceL 17 mDC '
Naive CCL22
Th cell ® z DC
TN IR N ) T
o3
‘ - pRe R .
C5aR signaling keeps the C5aR signaling blocks gj;cl:;g‘: 12?,¥ee‘2;g‘(?i§:d
mDC/pDC ratio low CCL17 and CCL22 expression inhibition Reg
pDCs inhibit mDC-mediated Inhibition of Th2 NT feqe inhibit MDC-mediated
cell homing activation of naive Th cells

activation of naive Th cells

Current Opinion in Pharmacology




Pollen and Food Allergy Syndrome: cross-
reactivity between aeroallergens and food
allergens

In respiratory allergy, cross-reactivity between aeroallergens and foods may
iInduce food allergy symptoms ranging from oral allergy syndrome to severe
anaphylaxis. Clinical entities due to IgE sensitization to cross-reactive
aeroallergen and food allergen components are described for many sources of
plant origin (pollen-food syndromes and associations, such as birch-apple,
cypress-peach and celery-mugwort-spice syndromes, and mugwort-peach,
mugwort-chamomile, mugwort-mustard, ragweed-melon-banana, goosefoot-
melon associations), fungal origin (Alternaria-spinach syndrome), and
Invertebrate, mammalian or avian origin (mite-shrimp, cat-pork, and bird-egg
syndromes). Clinical cases of allergic reactions to ingestion of food products
containing pollen grains of specific plants, in patients with respiratory allergy to
Asteraceae pollen, especially mugwort and ragweed, are also mentioned, for
honey, royal jelly and bee polen dietary supplements, along with allergic
reactions to foods contaminated with mites or fungi in patients with respiratory
allergy to these aeroallergens.

Popescu FD: World J Methodol. 2015




celery-mugwort-
spice-syndrome

mugwort-mustard-
syndrome

SR mugwort-peach-
Artemisia vulgaris association

mugwort-chamomile-
association

ragweed-melon-
banana-association

Ambrosia artemiisifolia

Cucurbitaceae

Leguminosae®

Piperaceae

Rosaceae®

Anacafdiaceee

Liliaceae

Musaceae




Therapeutic relevances

“', l'ﬂ .\ .(‘ak‘ ‘ & e |
2. Prevention EpiPen®

A Allergen free environment
A Desensibilization

3. Treatments
A Antihistamins
A Non-specific immunosuppression




Prevention
A Allergen free environment

A Primary and secondary prevention

Environmental

Adjuvants Allergen exposure
e Maternal smoking o In utero
e Pollution

| ¢ Breast milk
® 7 Infections. e Environment (inhaled/ingested)
e 7 Immunisations

_-\
Geneticl; 19 Prevention Immune Response

Predisposition (“Atopic” cytokine profile)
Atopic Disease IgE/
efood allergy . —

e atopic dermatitis 29 Prevention
e respiratory allergic disease



Immunosuppression
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Mechanism of action of antihistamines

(a) Inactive H1 receptor conformation (b) Active H1 receptor conformation

Extracellular space Extracellular space
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Active H1 receptor conformation Inverse agonist effect (anti-Histamine)
Histamine bound Inactive H1 receptor conformation

Extracellular space
Extracellular space ihistamine




Desensibilisation

Immunotherapy Q )

llergen specific
Th2 cells

Natural

@@ 0 allergen
exposure

Reduced IgE
production

Production of
blocking antibodies

Plasma cells Mast cell



Mechanisms of tolerance to allergens

Allergen entry via:
Natural high dose Early induction of IgG4
"Immunotherapy routes Late decrease in IgE

IL-10, TGF-B

—_— ey

Induction of
allergen-specific
Treg cells

mucus production

Endothelial S
cells (%360
TShuzppr?'sgion.of
cell homin
to tissues : Mast cell Basophil  Eosinophil

Early desensitization of Mast cells & basophils



ti-CD23 treatment inhibits allergic
urine model of allergic rhinitis
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CD23-dependent transcytosis of IgE and IgE-derived immune complexes across
respiratory epithelial cells is likely to play a pivotal role in the initiation and
development of airway allergic inflammation and suggest that the targeting of CD23
could be used as a means of therapeutic intervention.

Zhou M1, Du D, Zhao K, Zheng C. : J Mol Histol. 2013



