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|lgE-Mediated Hypersensitivity |lgG-Mediated Cytotoxic Immune Complex-Mediated Cell-Mediated Hypersensitivity
Hypersensitivity Hypersensitivity

Ag induces crosslinking of
|lgE bound to mast cells and
basophils with release of
vasoactive mediators

Ab directed against cell surface
antigens meditates cell
destruction via complement
activation or ADCC

Ag-Ab complexes deposited

in various tissues induce
complement activation and

an ensuing inflammatory
response mediated by massive
infiltration of neutrophils

Sensitized Ty1 cells release
cytokines that activate
macrophages or T cells which
mediate direct cellular damage

Typical manifestations include
systemic anaphylaxis and
localized anaphylaxis such as
hay fever, asthma, hives, food
allergies, and eczema

Typical manifestations include
blood transfusion reactions,
erythroblastosis fetalis, and
autoimmune hemaolytic
anemia

Typical manifestations include
localized Arthus reaction and
generalized reactions such

as serum sickness, necrotizing
vasculitis, glomerulnephritis,
rheumatoid arthritis, and
systemic lupus erythematosus

Typical manifestations include
contact dermatitis, tubercular

lesions and graft rejection
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Proteins Foods

Foreign serum M uts
Vaccines Seafood
Eggs
Plant pollens Peas, beans
Rye grass M ilk
Ragweed
Timothy grass Insect products
Birch trees Bee venom
Wasp venom
Drugs Ant venom
Penicillin Cockroach calyx
Sulfonamides Dust mites
Local anesthetics
Salicylates Mold spores

Animal hair and dander
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ki tip mast hiicresi bulunmakta...

' MC,
Distribution Gut & lung Most tissues™*
Ditferentiation favored by -3 Fibroblast foctor
T-cell dependence + =
High affinity Fce receptor 2 x 10%/cell 3 x 10%/celi

GRANULES
Alcion blue Blue & brown Blue
and Safranin staining
Ultrastructure Scrolls Gratings/laftices
Protease Tryptase Tryptase & chymase
Proteoglycon Chondroitin sulfate Heparin
DEGRANULATION

Histamine releasc . —
L1C,: PGD, release 25:1 1:40
Blocked by disodium = +
cromoglycate/theophyiline
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IgE reseptorlerinin kimelenmesi... veee capraz baglanmasi

DIVALENT
IgE DNP HAPTEN

ANTI-DNP

CELL

Degranulation

dimer < trimer < tetramer < ...



(a) Allergen crosslinkage of
cell-bound IgE
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(b) Antibody crosslinkage
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T hucre reseptorlerinin aktivasyonu ile benzerlik...

Activation of Recruitment of PLC and
recruitment factors GTP exchange factors
LAT
Adaptor

MAST CELL MEMBRANE




E Second messenger generation

Activation of GTPase induced serial |
kinase cascades |

Protein kingse C ER
activation Ca?*

Transcriptional activation
Granule exocylosis
Mitogenesis

Transcription factors
Cytoskeletal targets
Mitogenesis

e Activation
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M ediator

Effects

PRIMARY

Histamine, heparin

Serotonin

Eosinophil chemotactic factor (ECF-A)
N eutrophil chemotactic factor (NCF-A)
Proteases

Increased vascular permeability; smooth-muscle contraction

Increased vascular permeability; smooth-muscle contraction

Eosinophil chemotaxis

N eutrophil chemotaxis

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

SECONDARY

Platelet-activating factor
Leukotrienes (slow reactive substance
of anaphylaxis, SRS-A)
Prostaglandins
Bradykinin
Cytokines
IL-1 and TN F-a
IL-2, IL-3, IL-4, IL-5, IL-6, TGF-B, and GM-CSF

Platelet aggregation and degranulation; contraction of pulmonary 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)



ASTMA

BASEMENT-
MEMBRANE
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EARLY RESPONSE
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EARLY RESPONSE (minutes) i LATE RESPONSE (hours)
. " I : 3
Histamine Vasodilation i IL4, TNF«, LTC4  Increased endothelial cell adhesion
PGD, Bronchoconstriction 1 PAF, IL5, ECF Leukocyte migration

LTC, Mucus secretion 1 IL4, IL5 Leukocyte activation



Brongiyal astmada Th2 hucrelerinin onemi
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Drug

Action

Antihistamines

Cromolyn sodium

Theophylline

Epinephrine
(adrenalin)

Cortisone

Block H, and H ; receptors on target
cells

Blocks Ca®tinflux into mast cells

Prolongs high cAMP levels in mast cells
by inhibiting phosphodiesterase, which
cleaves cAMP to 5'-AM P*

Stimulates cAM P production by binding
to B-adrenergic receptors on mast cells*

Reduces histamine levels by blocking
conversion of histidine to histamine

and stimulates mast-cell production
of cAM P*
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Extracellular
cytotoxic attack
by K-cells and
myeloid cells
(ADCC)
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Rh

| GROUP A GROUP 0 GROUP B
| A SUBSTANCE H SUBSTANGCE 8 SUBSTANCE

197" SENSITIZATION b7 HEMOLYTIC DISEASE PR{}PHYLA}:IS WITH IgG ANTI-D
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(3 Galactose Lipid or protein

Fucose N-Acetylglucosamine
O antigen
N-Acetylgalactosamine Galactose
/ /
A antigen B antigen
(b)
Blood-group Antigens on erythrocytes Serum antibodies
Genotype phenotype (agglutinins) (isohemagglutinins)
AA or AO A A Anti-B
BB or BO B B Anti-A
AB AB Aand B None

00 0] None

Anti-A and anti-B




DEVELOPMENT OF ERYTHROBLASTOSIS FETALIS (WITHOUT RHOGAM)

Placenta

Maternal
circulation

Plasma
cells k"

Mother

RBCs
with Rh
antigen

1st Pregnancy

Delivery

Rhspecific B cell  Memory cell

2nd Pregnancy

lgG anti-Rh Ab crosses placenta
and attacks fetal RBCs causing
erythroblastosis fetalis

PREVENTION (WITH RHOGAM)

Mother
(treated with Rhogam)

Wl

5:;' B cell
S

P
Lk

_—Rhogam

.

Y

[P

Prevents

B-cell activation
and memaory cell
formation



Blood sample from a patient with
immune mediated haemolytic anaemia:
antibodies are shown attached to
antigens on the RBC surface.

Recipient's serum
is obtained,
containing
antibodies (Ig's).

lin test

The patient's washed
RBCs are incubated with
antihuman antibodies
(Coombs reagent).

Donor's blood sample is
added to the tube with
serum.

Recipient's Ig's that target
the donor's red blood cells
form antibody-antigen
complexes.

Positive test result

RBCs agglutinate: antihuman

antibodies form links between
RBCs by binding to the human
antibodies on the RBCs.

Legend

Antigens on the
red blood cell's
surface

Human anti-RBC
antibody

Y Antihuman
antibody

(Coombs reagent)

Positive test result

Anti-human Ig's
(Coombs antibodies)
are added to the
solution.

=
Agglutination of red blood
cells occurs, because

human Ig's are attached to
red blood cells.

2006
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O 3
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O
Antibody or
Type of lymphocytes Clinical
reaction induced manifestations
| IgE Urticaria, systemic
anaphylaxis
1 IgM, 1gG Hemolytic anemia
1l [v]€ Serum sickness,
glomerulonephritis
1\ ToTh cells Contact dermatitis
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Macrophage
activation

Platelet oggregation Complement activation
Aftract polymorphs  Anaphylatoxin
v l 1
SOOIV RELEASE PROTEOLYTIC | RELEASE
THRONE! | AMNERCt tase || ENZYMES & POLYCATIONIC | MAST CELL
| PROTEINS MEDIATORS

RELEASE IL-1
TNF, ROI




Lokal Arthus reaksiyonu

Skin
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Arthus reaksiyonu:
Cozunur antijen immunize hayvana intradermal enjekte edildiginde olusan immun
komplekslerin olusturdugu lokal reaksiyon...




Intrapulmoner Arthus reaksiyonu

1.12.72

27-2-73

Antijeni cilt alti yerine alveoler mukozadan veriniz!



Ya immun kompleksler kanda olusursa...

Suzgeclere takilirlar!

choraoid plexus

Femur
___ Synovial
fluid
f Synovial
Tissue id e / membrane
. ;l‘-\ e s,
Endothelial Cells [ 3%y Wies 'hi . \ i
Hale's Hurnan Anatore and Physiolagy, | "‘__ & lq* "sw® 5
= Tth edition, by Shier, et al. copyright (21 | AL ik }
\ 3 s / 1996 TM Higher Education Group, Ine. | B i
\5. i Endothelial vl
| ; _‘“/ cell o
- B ADAM, Inc

W71 o N Tibia Cartilage

Tissue
fiuid

Capillary



Basement
membrane of

blood vessel
Immune complexes

are deposited in wall

f blood L
i Neutrophils

) Presence of immune | * . " €) Enzymes released
complexes activates from neutrophils
complement and " cause damage to
attracts inflammatory endothelial cells

j a cells such as of basement
Endothelial e neutrophils. membrane.
cell
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Generalize... Sistemik Arthus reaksiyonu

GLOMERULAR
CAPILLARY LUMEN
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Serum levels

Symptoms of
serum sickness

Free Ab
¢ _'H'u/
) LY
! \\
II 1

Immune
complexes

g 2 4 % 8 10 12 14 16 18 20

Time after BSA injection, days



Autoimmune Diseases
Systemic lupus erythematosus
Rheumatoid arthritis
Goodpasture’s syndrome

Drug Reactions
Allergies to penicillin and sulfonamides

Infectious Diseases
Poststreptococcal glomerulonephritis
Meningitis

Hepatitis

Mononucleosis

Malaria

Trypanosomiasis
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PROTEASES, TNF

IL-4, IL-5
IFN-y, GM-CSF

GIANT CELL Chronic
granuloma

Fusion

Antigenic
stimulation

SENSITIZED
hi/2 ;
HELPER Cytotoxiclly #  acTIVATED

»  MACROPHAGE

Tissue
damage

— o s e e e o e

—
-
_—

CYTOTOXIC T-CELL

VIRALLY-INFECTED
CELL



Tuberkulin reaksiyonu...




Hucresel tip hipersensitiviteye neden olan hlcre i¢i antijenler...

Intracellular bacteria Intracellular viruses
M ycobacterium tuberculoss H erpes simplex virus
M ycobacterium leprae Variola (smallpox)
Listeria monocytogenes M easles virus
Brucella abortus

Intracellular fungi Contact antigens
Pneumocystis carinii Picrylchloride
Candida albicans H air dyes
H istoplasma capsulatum N ickel salts
Cryptococcus neoformans Poison ivy

Poison oak

Intracellular parasites
Leishmania sp.



(a) Sensitization phase

Intracellular

bacteria _ / \
. ' g Tylcells
(generally)

Antigenpresenting cells: DTH-mediating cells:
Macrophages Tyl cells generally
Langerhans cells CD8 cells occasionally

(b) Effector phase

Secreted

/ . TNF4
Sensitized Resting Activated
Thl macrophage macrophage
Ty1 secretions: Effects of macrophage
Cytokines: IFN<, TNF$, IL-2, activation:
L3, GM-CSF T Class Il MHC
Chemokines: IL-8, MCAF, MIF molecules

T TNF receptors
T Oxygen radicals
T Nitric oxide
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Granulom olusumu: Uzuuuuun suren uyarimlar sonucu

Tyl cell

Multinucleated
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@@@@%{f@ Epithelioid cell

Intracellular Activated
bacteria macrophage






Poison oak
(Toxicodendron radicans)
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