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Allergic reactions

Also known as type | hypersensitivity reactions

Requires prior exposure and sensitization (IgE)

Atopy: familial disposition towards allergy
* “He comes from an atopic family”

Allergic sensitization

» Production of IgE and arming of FceRI-
bearing cells but does not imply clinical
disease

Sequence of Events
(Priming)

-+ 1) Ag Presented

+ 2) TH2 Response
- (IL4, IL5 and IL-13)

+ 3) IL-4 -> IgE Production

+ 4) IgE loads mast cells

MHC class Il
molecule

A.B. Kay, NEJM 2001, 344:1, 30-37
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Antigen Uptake and Presentation
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Antigen Presentation Leads to T cell Differentiation

Surface ligand Secrted
High IL6

— LowlLt2
TH/ST2LIL-33
ceL2

Low IL-6

Dim CD86
Dim CD80
Jagged?

| HighIL6
High TGFB

High IL§
High IL-12
L— High IL-18
ccLy
High IFNy?

Middleton’s Allergy: Principles and Practice, 8" Edition, 2013

Th2 cytokine receptors
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Th2 cells influence B cells to

make IgE
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What Makes an Antigen IgE-Promoting ?
Protein, not lipid; can rarely be carbohydrate
Mucosal exposure
Low concentration but must be multivalent
Stable, water soluble

Many have protease activity
* Grass pollens

Some resemble helminthic parasite antigens

« Filarial tropomyosin is similar to house dust
mite, shellfish and cockroach proteins

Unique Characteristics of IgE
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IgE-FceRl interaction

Antigen

Tetrameric FceRI Trimeric FceRI
oy, oy
Mast cells, basophils Langerhans cells, dendritic cells,
monocytes, eosinophils, platelets
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Consequences of FceRI triggering
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Mast cells and Basophils

Mediator

Histamine
Tryptase

LTs
PG's

IL-4
IL-13
Other
cytokines
Dvorak AM, J. Histochem Cytochem 53:1043, 2005
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Immediate hypersensitivity reaction
in the skin ("wheal and flare")
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From Abbas, Lichtman, & Pober: Cellular and Molecular Inmunology. W.B. Saunders, 1999, Fig. 19-3

Detection of Specific IgE-Mediated Sensitivity

= Skin Testing: wheal and flare responses

= Laboratory measurement of serum specific IgE levels

Biophysiologic Effects of Histamine

Nerve activation (itch)
Vasodilation & edema
Histamine

Gland secretion

Smooth muscle contraction
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Biophysiologic Effects of Cysteinyl Leukotrienes

Smooth muscle contraction

Vasodilation & edema

Gland secretion

Clinical Effects of Allergic Mediators

: Pruritus
‘ Nerve activation <
Sneezing

Vasodilation & extravasation

Tissue swelling

)

Hypotension

Rhinorrhea
M Gland secretion <
Phlegm production

Bronchoconstriction

Smooth muscle contraction
Diarrhea

Definition and Diagnosis of Anaphylaxis
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Immunologic Causes of Anaphylaxis
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(6. HIW* iron o fher source) _(eg. some monocional antbodies)

 Trigger anaphylaxis by more than one mechanism  **NSAIDs, non-steroidal antr-inflammatory drugs ***HMW, high molecular weight
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Allergic responses are not just immediate

A [Immediate’ [Late-phase reaction:

Alergen
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Cellular Expression of Chemokine Receptors

Cell Type Chemokine Receptor

Naive T cells CXCR4, CCR7
Th1 cells CCRS5, CXCR3
Th2 cells CCR4, CCR8
Th17 cells CCR6
Eosinophils CCR3
Basophils CCR3

Middleton’s Allergy: Principles and Practice, 8" Edition, 2013

Chemokines in Asthma
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Th2 cytokine receptors

Transcrptonal actvaton eading o aniapopiotc sfects
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Role of Eosinophils in Asthma

Eosinophil-derived Proposed Effects of anti-IL-5
substances effects in asthma treatment on asthma*

Granule proteins
(MBP, ECP.EDN.EPX) __, eihelial injury <—— Improved

Galectin-10

(CLC protein) Atelectasis €—— Unknown
WPs

(6.9, MMP-9), Tiss1se damage and remodeling g Improved
LTCa

Smooth muscl contraction g Exacerbation reduced;
Lung unction unchanged or slightly
improved
Cyokines Bronchial hyperreactiity unchanged
(o9, GMHCSF,
W Eosinophil recruitment e Reduced
and sunival;

Growth factors. Immune modulation € Unknown
(eg. TGF-B)
Tissue remodeling and fibrosis g Decreased matrix
Oxidative products protein deposition
(69. H,0,,07)
Cellular injury <4—— Unknown

* Based primariy on studiis of asthmatics with persistent disease activty and sputum eosinophilia
despits ongoing uss of inhaled corticosteroids

Middleton’s Allergy: Principles and Practice, 8" Edition, 2013

Resolution of Chronic Allergic Inflammation

Macrophage

Therapies: recruitment

|
!

Sunvival factors Proapoptotic | )
(€. IL5, IL-13, GM-CSF) | « Glucocorticoids |
« CDKi f

—y* \
Th2™_ Eosinophis | Proapoplofic factors ba
poporse S 1(og. LAFAS, (i
1 increased phagocylosis

| + Proresolving pids
| * Glucocarticoids

Eosinophil apoptosis

® 5 Phagocytosis

Allergen ° \

= ()

T Pror_es_oMng
~Mast cells fpids

Failure of resolution

| « Exogenous

| proresolving

Teel  Tissue Fibrosis Migration  RARGS
actvation remodeling {o lymphatics

Chronic inflammation Resolution of inflammation

Middleton’s Allergy: Principles and Practice, 8" Edition, 2013

Key concepts

+ Can’t have allergies without IgE or FceRI

» Mediators released during allergic
reactions cause a characteristic pattern
of signs and symptoms

* A myriad of preformed and newly
synthesized biochemical and protein
mediators, and their respective receptors,
provide a range of therapeutic targets
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