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Helper T Cell

- To the difference between extrinsic and intrinsic
asthma.

- To be familiar with types of allergens and their role
In allergic sensitization.

- To understand the inflammatory processes
operating in allergic asthma.

- To know about the airway remodeling .



Asthma is a clinical syndrome characterized by:

- Episodes of reversible airway obstruction
- Increased bronchial reactivity
- Airway inflammation

Symptoms :
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Airway obsiruction in Asthma
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Classification of Asthma

Intrinsic
(non-atopic)
Is not caused by
exposure to an allergen

Extrinsic (atopic)
Atopy: genetic tendency to
develop allergy

Allergic Asthma Non-Allergic Asthma

S toms
= Symptoms are associated mf;rlri)nclude: = Symptoms are not

with an allergic reaction. associated with an allergic
= Coughing reaction
= May be triggered by g

allergens like dust, pet =iShortness of breath = May be triggered by

dander, or cockroaches. oriditiictity;brenthing exercise, stress, certain

= Wheezing medicines, cold or dry air,
airway infections, smoke
and other irritants.

= Tightening or pain
in the chest




ATOPIC VS NON-ATOPIC ASTHMA

EXTRINSIC (ATOPIC) INTRINSIC (NON-ATOPIC)

SKIN TEST Positive Negative

FAMILY Associated with family history  No history of allegry

HISTORY of allergy

NOTES  60-90% Children * 10-33% of asthmatic
* 50% Adults patients

e Approximately 75 - 85% of More sever than Atopic
patients have positive skin Normal serum IgE levels
test to various allergens * Occurs during adulthood

M serum IgE Levels




Role of allergen in asthma

 What is an allergen?

Is an antigen that triggers an allergic reaction, it's the main cause of
hypersensitivity type 1 (allergy).

In bronchi asthma it's a hypersensitivity type |
e Allergen sensitization is linked to the risk of developing asthma

Tobacco Smoke
Weather



respiratory tract * help in the development of asthma
myeloid DCs (mDCs) symptoms.

plasmacytoid DCs * aid in respiratory tolerance to
(pDCs) allergens.

Respiratory
Conventional virus .
dendritic cell Plasmacytoid
dendritic cell
CD49d*

neutrophil




In susceptible individuals
(predisposed individuals)

* First encounter with allergens activate B-cells to produce IgE
(allergic sensitization)

Subsequently : Inhaled allergens activate submucosal mast cells
in the lower airways

Mediators are released within seconds causing:
1. Bronchoconstriction
2. Influx (Recruitment) of eosinophils& other inflammatory cells



Mast cell
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Asthma results from
complex interactions
among the inflammatory
cells that involve:

1. Airway epithelium.
2. Nervous system.

3. Bronchial smooth
muscles.
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Response to allergen occures in two phases:

Early Allergic Response Late Allergic Response

Occurs within minutes Appears 4 - 10 hours later

Manifests clinically as:
* Bronchial constriction
* Airway edema

Results from infiltration by
inflammatory cells

Activates lymphocytes and

Mucus Plugging is reversible eosinophils

Reversible and Responds to Responds to
bronchodilators steroids (Anti-inflammatory drugs)




Th2 cells and role of cytokines in allergic asthma:

Allergens drive T-cells towards Th 2 type:

IL-4, IL-5, IL-9 & IL-13

1. Production of IgE by B cells
2. Eosinophil attraction and infiltration T
. . : In mice it increases:
3. Airway inflammation i .
_ . Lung eosinophilia
4. Increased bronchial reactivity
Serum IgE levels

Role of IL-5 in allergic asthma

Role of IL-4 in allergic asthma:

1.IL-5 induces an increase in eosinophil The main role of IL-4 is carried out
production in the bone marrow. during the initial priming of Th2 cells :
2.Release of eosinophils from the bone ' 1 Resyiates isotype switching in B cells
marrow into circulation. to IgE.
Production of eosinophils is inhibited by ' 2 |nduces MHC Il on antigen-presenting
IL-10 cells.
3. Induces adhesion molecule
expression.

4., Activate mast cells and eosinophils.

IL-9:
Associated with bronchial hyper-responsiveness

Role of IL-13 in allergic asthma

1.1L.-:13 induces inflammation.
2.Stimulates mucus hyper-secretion.
3.Induces sub-epithelial fibrosis.



Role of regulatory T — cells:

Regulatory T cells suppress the effector mechanisms that cause asthmatic symptoms.

Asthmatics may lack functional regulatory T cells that can inhibit an asthmatic response .

Products of the inflammatory cells act on :

1.Airway smooth muscle cells
2.Lung fibroblasts
3.Mucous glands

and cause :
Airway Remodeling
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Outcome of increased airway
reactivity:

Outcome of airway remodeling:

Predispose patients to develop asthma

attacks on exposure to non-specific irritants: Ll DI e i ool I

irreversible airway obstruction in some
patients

1. Chemical irritants
2. Smoke & strong perfumes

3. Sulfur dioxide & air pollutants
4. Viral and bacterial respiratory infections

Smooth Mucous Inflammatory Fibrogenic
muscle glands cells growth Elastolysis
mass increase increase persistence factor release

l l l l l

Severe Important
bronchospasm mucous secretion Ongoing degggii%?\non egi(tjigx%f

during during inflammation :
exacerbation exacerbation RBM and ECM airway wall




"MCQS"

1-Asthma is a clinical syndrome characterized
by irreversible airway obstruction:
AT B: F

2-In skin test the result of intrinsic asthma is:
A: Negative B: Positive

3- Serum IgE levels are usually abnormal in:
A- intrinsic asthma .

B- extrinsic asthma .

C- non atopic asthma .

4-which one of the following Stimulates

mucus hyper-secretion:
A:lL-4 B: IL-6 C:IL-13

5-Eosinophils initiate asthmatic symptoms by :

A-release histamine.
B-tissue damage.
C-bronchodilation.

6-Production of eosinophils is inhibited by:
A: 19 B: IL10 C: IL13

7- Airway remodeling results in irreversible
airway obstruction in some asthma patients:
A: T B: F

8- which phase of asthma results from
inflammatory cells infiltration:

A: Early allergic response

B: Late allergic response

9- Plasmacytoid Dendritic Cells (pDCs) aid in
respiratory tolerance to allergens.
A: T B: F

10- Asthmatics

A: have increased functional regulatory T cells
B: lack regulatory T cells

C: lack functional regulatory T cells
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