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8] What is

hypersen5|t|VIty? k desirable reaction
Hypersensitivity :
It is not protective.
It is more than
what we want!
Basically, our |
immune system 15
exaggerating!

Is an undesirable damaging reaction produced by excessive immune reactions.

Undesirable responses
can be mediated by:

Type I, ", " are mediated by

Antibodies

Type I V are mediated by Cell

mediated reactions to chemicals or
proteins

Infectious agents

It responds to 3 different
types of antigen:

Environmental substances e.g. hay fever

Self antigen (hypersensitivity autoimmune disease) e.g. rheumatoid arthritis




< Types of hypersensitivity

{ 4 Types of hypersensitivity responses are classified by GEL AND COOMBS according to }

the responding mechanisms, but NOT the responding antigens.

Type lll
Hypersensitivity

Type IV
Hypersensitivity

Type |
Hypersensitivity

Type ll
Hypersensitivity

Types of 1gG, 1gM
mediation IgE
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& (Immediate )
: : body’s self
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Occurs
within
minutes to

Also known as

Non-allergic Allergic

have low molecular
weight & are highly

Most people are \ soluble
non-allergic s’ _ e
: Cellular component: Antibody tyP
I °
They respond to They respond to : Mast C?IIS o \tﬁaEt-is oresent in
allergens by allergens by | * basophiles An-ant‘bon:lounts ' the body
producing IgG producing IgE : * eosinophils m‘gsﬁ,\aays 5 major role in
antibodies antibodies i Jllergic diseases
7/
- Dander s skin cells
4 that fall from the

body of varigys
animals, similar to

dandruff

What allergens causes Type | hypersensitivity?
Pollens, dust mites, animal dander, nuts, shellfish, various

j/\ drugs, etc.
Q. \’/J Y.




< Type | reactions occur in >
two phases:
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First contact with

1-Sensitization

\ phase:

allergens.

ubsequent contact

2-Challenge with allergens.
phase:
(Re-exposure to allergens)
Type I hypersensitivity
Mast cell
Special
receptor
forIgE |e—
to bind P
with ‘

What distinguishes a Type | hypersensitive response
from a normal humoral response is that the plasma

cells secrete IgE.

i

Unbound IgE is present in very low levels in
serum in most people, and its half life in serum is
only 2-3 days

* Most of the body’s IgE is bound to high affinity
receptors (IEE Fc), and its half-life is 3 weeks.

* |IgE binds with high affinity to FC receptors on the
surface of “tissue” mast cells and “blood” basophils.

* Mast cells and basophils coated by IE are said to
be sensitized.

L L

When the body is exposed to the same allergens, the
IgE on the membrane of sensitized mast cells and
basophils are cross-linked™. This results in the
degranulation of these cells, which rapidly releases a
variety of mediators.

*Cross-link: Allergen is attached to 2 receptors at the
same time, when this happens, histamine is released.




Type |: Immediate Hypersensitivity
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Sensitized mast
cell, basophil, or
eosinophil

Subsequent
exposure to | 2-Challenge ubsequent contact

allergen \ phase:

with allergens.
(Re-exposure to allergens)
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Sensitized mast cell,
basophil, or eosinophil
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Primary and
Secondary
Mediators

Mediator

Effects

PRIMARY

Histamine, heparin
Serotonin

Eosinophil chemotactic factor (ECF-A)
Meutrophil chemotactic factor (NCF-A)

Proteases

Increased vascular permeability; smooth-muscle contraction

Increased vascular permeability; smooth-muscle contraction

Eosinophil chemotaxis

Neutrophil chemotaxis

Bronchial mucus secretion; degradation of blood-vessel basement membrane;
generation of complement split preducts

SECONDARY

Platelet-activating factor
Leukotrienes (slow reactive substance
of anaphylaxis, SRS-A)
Prostaglandins
Bradykinin
Cytokines
IL-1 and TNF-a

IL-2, IL-3, IL-4, IL-5, IL-6, TGF-B, and GM-CSF

Platelet aggregation and degranulation; contraction of pulmenary smooth muscles

Increased vascular permeability; contraction of pulmonary smooth muscles

Vasodilation; contraction of pulmonary smooth muscles; platelet aggregation
Increased vascular permeability; smooth-muscle contraction

Systemic anaphylaxis; increased expression of CAMs on venular endothelial cells
Various effects (see Table 12-1)




Allergy is a systemic disorder

Allergies that
Food allergies
affeFt the Allergies that ) &l
Respiratory . that affect the
affect the Skin: . .
system are: P Digestive system
A cause an effect
. * Eczema J
e Allergic . Urticaria on:
Rhinitis

. Asthma e Allergic

e 0O h
Dermatitis €sophagus

e Stomach
(nose, pharynx,
and lungs)
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Injected allergens: _.-

e Bee sting venom enters the blood stream.

e Systemic inflammation.

e Anaphylactic shock —life threatening.
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0 ‘g How to diagnose allergies?
/O \')‘Q Allergen solutifm ?ositive test: Skin | T ” Before UnderSta nd'hg hOW
S sy . | ype o - Type Il reacts, we have to
) . Hypersensitivity | know a few things:
Skin prick >
test (SPT) . Reaction p
- timeis i
: ?
| I —— What does this mean?
. to hours. The antibodies produced by the
’ . - immune response bind to
radloallergosorbent I They are known as antigens on the patient's own
Specific IgE test (RAST) is a blood test - cytotoxic ~ cell surfaces and components
measurement used to determine the " hypersensitivity. They of extracellular matrix
(RAST) substances a subject are ENDOGENOUS, ~ (complement-mediated lysis).
i< allersic t . therefore they may o . gy
| IS allergic to. affect various organs ¥ ae sk n 50350 WY (Sag
I ohy 10 A m A and tissues. WA e i il Jle cdi anal) 3a
a Al 133 ) sa | , AAY JIas L 525 Lea pal
doalual) g 8 M) aladall
@L“u ) S; .‘-é‘J‘ ;f ‘ e~ a1y I Phagocytes and NK cells may also play a role
NS . ADCC)(Antibody-Dependent Cell-mediated Cytotoxicity).
O o bl 52 e ag sal ( ) y-Dep y y)

1M cundal) i jad Al dasg o . B
Aabaa) s La g JSI Examples to Type Il hypersensitivity: Drug-induced hemolytic =

|
anemia, granulocytopenia, and thrombocytopenia.
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https://en.wikipedia.org/wiki/Allergy
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Type 1l Damage

Fc receptor

Normal f 20
antimicrobial

C3 receptor

action

1. neutrophil ™MiCTOPe 5 Lhagocytosis 3. Iysosome fusion
adherence

basement
|~ membrane

Type IT
hypersensitivity

reaction

I. neutrophil . ‘frustrated lll. extracellular
adherence phagocytosis’ enzyme release




Type A antigens on red
blood cells of patient

"Donated red blood cells
‘/ with B antigen

£) Transfusion

Complement

Hemoglobin

) Agglutination and
complement binding

EXAMIPLE 1
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-~ gpitopes resulting in a normal
cell being recognized as non-self

Antibodies react with epitopes on the host cell membrane and NK cells
bind to the Fc of the antibodies.
The NK cells then lyse the cell with cytotoxic enzymes.

EXAMPLE 2
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:  Type lll: Immune
Glomerulonephritis (anti- - com p | ex

glomerular basement

2) The
1) The antigen is
antigen may soluble and
be not

- membrane). i hypersensitivity exogenous | attached to
Clinical examples of type I . the organ
Hypersensitivity Reactions: : \ ; involved.

Mis-matched blood :
transfusion. . : |
: NThe 5) The
: damage is reaction may

: : L : caused by take 3-10
Diagnosis Of Type Il Hypersensitivity : ~ 3)Primary = Platelets and hours after
Reactions - : components Kneutrophns. | ?ﬁ(gc;?#ireeho

: are soluble . gen.
: : : : immune
Detection of antibodies and antigens by : complexes 6) Immune
Immunofluoresence in tissue biopsy and complexes 7) When an
specimens e.g. kidney, skin etc. : complement are deposited antigen reacts
- (C3a, 4a and in tissues like with an antibody,
\ 5a). o they produce an
A iImmune complex
(nephritis), which is capable
joints of inducing an
(arthritis) or inflammatory  _
2 blood vessels response s

(vasculitis).
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Zou< Type lll Hypersensitivity (immune—
complex mediated):

Immune
ad Complex
formation

Antibody (IgG or
IgM) + Antigen

(soluble)

Attraction of

iInflammatory
cells

Fibrinoid / \\&
necrosis \\\%

Type lll Reactions:

y

Complex-mediated inflammation

- Complement

@GD

o
N\
7’ ° e - Neutrophil
A _
Platelet
-~ aggregation

Neutrophil Iysosomal enzymes
Copyright © 2000 John Wiley & Sons, Inc. All rights reserved,




Rheumatoid
Arthritis

( Hypersensitivity Il J

Glomerulonephritis

Clinical
examples:

“immune complex diseases*

Systemic Lupus
Erythematosus

(SLE)

Diagnosis:

— IF

Demonstration of specific
Immune complexes in the
blood or tissues by:
Immunofluoresence “IF”
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Sou Hypersensitivity IV — Delayed
Hypersensitivity

J

( 1 Mediators released by T, cells:

DTH : Delayed Type Hypersensitivity

Cell mediated immune response PP —
( = No Humoral response = No Abs ) : y

- Antigen dependent T cell (CD4
generally and CD8 occasionally)
activation via MHC Class | or Il .

Activated macrophages
Delayed onset (2-4 days) = 3 C =y =)

Chemokines IFN-y TNF-o¢ and TNF-B IL-3GM-CSF

Cause local issue

Abnormal cellular response matopage M‘Zimﬁ s | ey
(Granuloma formation)

A
clapasition _Increaseng relaass o
inflammasory mediators local biood vesssels




Intracellular |

o7, Hypersensitivity il
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2 Development of DTH Response: \/ .

Se n S I t I Zatl O n p h aS e - Antigen-presenting cells: T cclls:
Macrophages Tyl cells (generally)

1 = 2 We e k p e rl O d Langerhans cells CD8+ cells Coccasionally)

(b) Effector phase Class I MHC
Effector phase: | seomea l_/\,ﬁ %,/vw P

24-72 hours

1 » cml;r'ulc |
EﬁeCtor Ce”S \ : TNE-3 Resting %/\/fd INl- receptor

(aCt ated aCS) Sensitized Ty macrophage Activated macrophage
T ti . Effects of macrophage actvation:
DTH ASCISEOne T Class II MHC molecules

a.Ct Cytokines: IFN-y. TNF~[3. | |
IL-3. GMCSF
Chemokines: 1L-8, MCAF, MIF

T INF receptors
T Oxygen radicals
T Nitric oxide

*macs: Macrophages
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Pathophysiology of allergic
contact dermatitis:

' - Hapten Hapten > Skin
i ! challenge site)

SKin Stratum corneum

(sensitization

Epidermis
Dt * Allergic B
’ conta(.:t. gr(anu.loma
Regulatory ®O dermatitis persistent

CD4+ T cells antigen)

Afferent lvmph

Draining lymph Rode —, Effector CD8+T cells

Multinucleated
Ficure 1: Pathophysiology of allergic contact dermatitis gt
Sensitization phase (afferent phase). Haptens penetrate the epidermis (step 1) and are uptaken by epidermal cells including skin
DC which migrate to the draining lymph nodes (step 2) where they present haptenated peptides to both CD8+ effector T cells and
down-regulatory CD4+ T cells (step 3). Specific T cell precursors clonally expand in draining lymph nodes, recirculate via the blood
and migrate to tissues including the skin (step 4).

Elicitation ph (challenge ph . efferent phase). When the same hapten is applied on the skin, it is uptaken by epidermal cells,
including skin DC and keratinocytes (step 5) which present haptenated peprides to specific T cells. Activation of CD8+ CTLs induces
apoptosis of keratinocytes and production of cytokines and chemokines by skin resident cells (step 6). This leads to the recruitment of
leucocytes from the blood to the skin. CD4+ T cells may block activation/expansion of CD8+ effectors in lymph nodes during sensiti-
zation and in the skin during the elicitation phase of CHS (step 3 and 7).

Epithelioid cell

Intracellular Activated
bacteria macrophage
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Diagnosis:
|

(,

Patch test (Contact - Lymphocyte
dermatitis) transformation test

- The tuberculin test:
Mediated by CD4+ T cells and takes about 72 hours to develop.




IgE
Humoral
(Antibody) IgG + IgM
IgG (mostly)
+
IgM
Cell Ty which
. activate
mediated macrophage
T cells
( ) & T,

Rhinitis, Eczema,
Conjunctivitis,Asthma, Urticaria,
Allergic dermatitis, Food allergy

Glomerulonephritis, Mis-matched
blood transfusion, Hemolytic
anemia

Glomerulonephritis, Rheumatoid
Arthritis, SLE

Allergic contact dermatitis,
TB granuloma

’*\9

Skin prick test,
Specific IgE
measurement,
Elimination /

Provocation test

1=

1=

Delayed skin test
(Mantoux test), Patch
test (Contact
dermatitis) ,
Lymphocyte
transformation test

min-hours

Min-hours

3-10 h after exposure
to Ag

Sensitization phase:
1-2 week
Effector phase:
24-72 h
= 1-3 day

> < Click here to watch a summarised version of the 4 types of hypersensitivity. e

—


https://www.youtube.com/watch?v=QVCUcjxF8-s
https://www.youtube.com/watch?v=QVCUcjxF8-s

< Click this. It helped me
understand the types of
reactions.

< Click this. This also helped me
understand the types of
reactions.



http://www.slideshare.net/sayanmanta/hypersensitivity-45568814
http://www.slideshare.net/sayanmanta/hypersensitivity-45568814
http://www.slideshare.net/pervezali5283/hypersensitity-and-types-of-hypersensitivity-i-ii-iii-iv
http://www.slideshare.net/pervezali5283/hypersensitity-and-types-of-hypersensitivity-i-ii-iii-iv

Thank youl!

Boys Team:
Ibrahim Al-Beeshi
Abdulnasser Alwabel
Torki Alnaser
Abdulelah Abukhalaf
Nasser Almugbil
Majed Alasbali

Faisal Algahtani

Mohammed Alfawaz

Girls Team:

If you have any suggestions or alterations contact us!
Email Immunology435@gmail.com
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