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Table 1.10. Types of hypersensitivity.

Type Mechanism Consequences Disease examples
Typel
Immediate IgE, mast Vasodilation Atopic diseases—asthma, rhinitis
cellsand  Eosinophils attracted and conjunctivitis
basophils
(=18Ga)
Typell
Cell bound IgM, IgG Complement activation:
antigen Lysis Cold autoimmune haemolytic
anaemia (AHA)
Myasthenia gravis
Opsonization Warm AHA

Idiopathic thrombocytopenia
Neutrophil activation =~ Goodpasture’s syndrome

Cell stimulation Graves’ disease
Blocking antibody Pernicious anaemia
Infertility (some cases)
Myxoedema
Type LI
Immune IgG, IgA High concentration of  Serum sickness
complex immune complexes  Systemic lupus erythematosus
with complement Henoch—Schonlein purpura
activationin tissues  Some glomerulonephritides
(sometimes even Cutaneous vasculitis
intravascularly) Lepromatous leprosy
Extrinsic allergic alveolitis
Type IV
Delayed type Tp Attraction and Tuberculosis, gummata,
hypersensitivity activation of tuberculoid leprosy
lymphocytes and Graftrejection (classical)
macrophages Graft versus host disease

Contact dermatitis
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1. abra. Hizésejtek és basophil granulocyték aktivalasa
az |-es tipust tdlérzékenységi reakcié soran
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1. tablazat. Az allergias reakciok mediatorai és azok hatasai

Hatas

Mediator

A GRANULUMOKBOL AZON

NAL KISZABADULO ANYAGOK

Hisztamin, heparin

Vérerek ateresztéképességének fokozasa, tiddsimaizom-kentrakeio

Szerotonin

Vérerek ateresztoképességének fokozasa, tiddsimaizom-kontrakcio

Eosinophil kemotaktikus faktor (ECF)

Eosinophilek kemotaxisa

Proteazok Nyakelvalasztas fokozasa a bronchusokban, komplementaktivaciés termékek generalasa
TNF-ct Gyulladas
UJONNAN SZINTETIZALODO ANYAGOK
PAF Thrombocytaaggregacio és degranulacié, tlidésimaizom-kontrakcio
Leukotriének Vérerek ateresztoképességének fokozdsa, tidésimaizom-kontrakcio
Prosztaglandinok Erek tdgulasa, bronchusok sziikitése, vérlemezkék aggregalasa
Bradikinin Simaizom-kontrakcio

Citokinek (IL-1, IL-4, IL-5, IL-6, IL-13,
TNF-cx sth.)

Fokozott CAM-expresszio a vénak endothelsejtjein, szisztémas anaphylaxis,
B-sejt IgE-termelése, eosinophilek migracioja
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I Table 8.2 Mast cell activation

IgE dependent
FceR1 cross-linking with allergen

Non-IlgE dependent
Feu RNl cross-linking with aggregated 1gG
FCERT cross linking by auto-antibody to FcER1 peptides
substance P
leucocyte-derived peptides
collagen degradation products
Cytokines
chemokines — a-family IL-8
— f-family MCP-1, MIP-1a, RANTES IL-3
granulocyte-macrophage colony-stimulating factor
Complement products
C3a, Cha
Drugs
opiates, cytotoxics, aspirin, non-steroidal anti-inflammatory drugs, radiocontrast media
Physical factors
exercise, cold, UV exposure




Asthma Seasonal rhinitis
“erennial thinitis ’ Conjunctivitis

School years
Early childhood




Pollenzsak e i Epidermisz

___— Endotéecium

T Koztes réeteg

T~ Tapétum réteg

T Pollentetrad

Pollenzsak km

3. abra. A portok szoveti felepitése




5. abra. A leggyakoribb apertiratipusok

a) inaperturat: 1. nyarfa, 2. boréka; b) monokolpdt: 3. liliom, 4. liliomfa; ¢) trikolpat: 5. haranglab, 6. meggy;

d) trikolporat: 7. biikk, 8. aranyvesszd; e) menoporat: 10. rozs, 11. angolperje; f) tripordt: 12. mogyord, 13. nyir;
g) periporat: 9. libatop, 14. di6



Fig. 5.2 Nasal mucosa in allergic rhinitis with pale
hiny swollen mucosa.




I Fig. 5.3 Chronic allergic facies with characteristic
open mouth breathing




i Fig. 6.1 Large cobblestone papillae on upper tarsal
conjunctiva in vernal keratoconjunctivitis.




2 Causes of anaphylaxis
Common
Insect stings: most commonly honeybee, Australian native ants, wasps
Foods: most commonly peanuts, tree nuts, egg, seafood, cows milk, dairy
products, seeds
Medications: most commonly antibiotics, non-steroidal anti-
iInflammatory drugs
Unidentified (no cause found)
Less common
Physical triggers (eg, exercise, cold)

Biological fluids (eg, transfusions, immunoglobulin, antivenoms, semen)
Latex

Tick bites

Hormonal changes: breastfeeding, menstrual factors

Dialysis membranes (haemodialysis-associated anaphylaxis)
Hydatid cyst rupture

Aeroallergens: domestic/laboratory animals, pollen

Food additives: monosodium glutamate, metabisulfite, preservatives,
colours, natural food chemicals

Topical medications (eg, antiseptics)
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Smooth Muscle acetylcholing,
histamine _» methacholine,
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I Fig. 8.2 Anaphylaxis is due to direct effects of agents on smaath muscle, and indiract effects on blood vessels,
nerves, and mediator cells. LT, leukotrienes: AMP, adenosine manophasphate; PAF, platelet activating factor.
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A specifikus allergia 1gazolasa
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» Allergen-specifikus IgE antitestek

* BOrproba




MIERT LESZ VALAKI
ALLERGIAS?

» Genetikal faktorok:
— mindkeét szulo allergias: 75%
— Egyik se: 15%
— Gén csaknem minden kromoszoman: 5q31-33

* Higienia-hipotezis
— Tisztasag — ¢l betegség,
— Antibiotikumok
— TH1/TH2 vagy Gjabban: Treg
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Eosinophil

Fibrogenic and growth

factors:
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sum of scores
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C3a

I rhinitis
I conjunctivitis
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[TJlaryngitis, asthma
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II. tipusu IgG ¢s IgM antitest-
medialt tulerzekenyseg
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FIZIOLOGIAS FAGOCITOZIS
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TABLE 18-3. Examples of Autoantibodies in Human Diseases

Disease

Principal
Clinical
Features

Autoantibody
Detected:
Specificity

Method of
Detection

Glomerulonephritis (Good-
pasture’s syndrome)

Autoimmune hemolytic anemia

Autoimmune thrombocytopenic
purpura

Pemphigus vulgaris

Bullous pemphigoid

Myasthenia gravis

Graves’ disease (hyperthyroidism)

Insulin-resistant diabetes mellitus

Pernicious anemia

Nephritis with proteinuria, renal
failure; lung hemorrhages

Hemolysis, anemia

Platelet deficiency (thrombocyto-
penia), bleeding disorders

Decreased adhesions between
epidermal keratinocytes; skin
vesicles (builae)

Detachment of epidermal cells;
skin vesicles

Muscle weakness

Hyperthyroidism due to increased
production of thyroid hormones

Diabetes, unresponsive to insulin
therapy

Abnormal erythropoiesis due to
vitamin B,, deficiency

Type IV collagen in basement
membranes of kidney glomeruli
and lung alveoli

Erythrocyte membrane proteins

Platelet membrane proteins (e.g.,
gp IIb/Illa)

Intercellular junctions of epider-
mal cells

Epidermal basement membrane
proteins

Acetylcholine receptor

Thyroid-stimulating hormone
receptor on thyroid follicular
epithelial cells

Insulin receptor

Intrinsic factor; gastric parietal
cells

Immunofluorescence

Hemagglutination

Immunofluorescence

Immunofluorescence

Immunofluorescence

Immunoprecipitation

Bioassay

Inhibition of insulin binding to
cultured cells

Bioassay; immunofluorescence
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73. abra. A neuromuscularis junctio

Freszimaptikus axontermingl acelil-kelin (ACh) vezikulakkal és |eegyszer(isitett posziszinaptikus véglemezke. A membrinon
talalhatok az acetil-kolin-receptorok (AChR) és az izomspecifikus tirozinkinaz-receptorok (MuSK),

Az ingerelt neuronbdl felszabulé ACh depolarizacidt, izom-Gsszehdzddast valt ki

Myasthenia gravisban az AChR ellen iranyulo antitestek a receptar endocytosisat és degradaciojit okozzak, meliyel gatoljak

a2 lzomsejtek idegimpulzusokra adott valaszat is.
acetil-kolin-receptor
lzomspecifikus tirozinkindz-receptor :
alpha-bungarotoxin,
feszliltsegfiiggd kalciumesatorna MIR’ p g

tesziillségfiogd kaliumcsatorna
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A
Antibody against
TSH ~_ TSH receptor
o O
TSH
receptor

Thyroid
epithelial
cell

Thyroid horm.ones Thyroid hormones
(physiologic) (abnormal)

Excessive stimulation of thyroid
epithelial cells by antibodies
against TSH receptors
(Graves’ disease)

TSH-R: A (extracell.) , B
(transzm.-intracell)
alegységek, gén:14q3.1,
10 exon, TSH-TSH-R:
cAMP szint no, B

alegység
TSH-R antitest: TSH-R
degradacio lassitasa,

Anti-anti-TSH auto-
autoantitestek (anti-
idiotipus)




pajzsmirigy kiilsé szemizom

szivizom Vazizom

34. abra. A TSH-receptor eltérg expresszioja
a pajzsmirigyben, kiils6 szemizomban, vazizomban
és szivizomban (in situ hibridizacio)




FIGURE 2 Indirect IF for antibodies to thyroid microsomes
with an unfixed, air-dried section of monkey thyroid. Only the

cytoplasm of the thyroid epithelial cells is stained. (Magnifi-

cation, X80.)

TPO,
Hashimoto-
thyreioiditis




36/a abra. Sulyos, infilt
tarsuld szemtiinetek




77. tablazat. A pajzsmirigybelegséghez tarsult o

antigén tamadasi pont
thyreoglobulin extraocularis izmok
szemizom (55, 64 és 95 kD) a betegek 75%-aban antitest pozitiv

i

fibroblast membran (23 és 66 kD-U komponens) a betegek 75-8B0%-aban antitest pozitiv

TSH-receptor myocytak, fibroblastok

mechanizmus
nem bizonyitott
nincs kézvetlen bizonyiték
GAG-termelés fok

citotoxikus hatas




38. abra. A szigetsejt elleni antitest (ICA) kimutatasa
immunfluoreszcens modszerrel
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39. abra.
Az 1A DM kialakulasanak stadiumai




Aktivalt Th1
CD4" T-sejt

DR3, DR4, DQ8/inzulin
peptid :

Macrophag/dendritikus sejt
" FeR

perforin

FasL - "

CD8" CTL IL-1, TNF, LT, NO, PGE-2

inzulin, GAD
elleni
antitestek?

_— -
[f-sejt-pusztulas

? Antitestes sejtkarosodas p-sejtek

40. abra. 1A tipusd diabetes mellitus kialakulasanak immunpatomechanizmusa




78. tablazat. Az 1A tipusu diabetes mellitusban vizsgalhato autoantigének

Autoantigének
Inzulin
GAD65
ICA 105 (IA-2)
Carboxipeptid H
Periferin
HSP60
P&9
ICAS512
52kD Ag

Ganglizidok

38 kD szekretoros granulum

Autoantitestek

kimutathato
kimutathato
kimutathato
kimutathaté
kimutathato
kimutathato
kimutathato
kimutathato
kimutathatd
kimutathato

nem ismert

T-sejtes valasz

kimutathato
kimutathato
nem ismert
kimutathato
kimutathato
kimutathato
nem ismert
nem ismert
nem ismert
nem ismert

kimutathato



TABLE 1  Autoantihody prevalence in relatives of type 1 diabetics

M, [CIA

Autoantibady Positive (M)

Antibody ICA Antibody

PosIEg

studied {non. studied) positive (%)

{no. studied)

[CA 15,22 456 (3.0}
[AA 12,970 312 (2.4)
GAL A 1,035 LT (4.0)
[A-2A 163 115 (15.1)
1A-2BA 720 71 (9.9)

180 (1:4)
46 (1.3)
19 (4.1}
L1 £2.6)

Reprouced from reference 32 wirh permissiim
P Esriman el

¢ Samples shiewed o 104




TABLE 2 Autoantibody sensirivities t devels p digheres”

Developed diabetes (n = 135) MNo dinbetes yet (n = 7,834)

Autoantib wcly type No. N . g YEOE N No.
. sBensiivity (259% 1)
rested postiive tested porEitive

[LP:-,"'” { ]| ;:.--]Ir_'{_'i!'ll_’.l'l

ICA 135 100 : 6781 7,704 2.6-34
IAA 11 56 41-59 7,206 16 2.3 2.0-2.6
GAD A Qi 50 S-T0 2156 3

1A-2A 03 50 3 #4-64 504

IA-1B8A 92 i1 : 7444 469

HCA or LAA 110 i 7690 r.202

GADA or [A-2A 93 71 6 67—85 504

GAD A or JAA 03 4 T1-38 221

GAD A or [CA OR A3 87 S0-04 2,254
FADA or LA-28A 937 67 f AT=17 4650
Any one autesantibody B3 a6 =990 467

Fepisduced frimm reference 32 with [HeFmLsELOn
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56. abra. |ellegzetes intercelluldris IgG-depozicié
a pemphigusban szenvedé beteg bérében
(Nagyitas: 400-szoros)




Desmoglein 3
(DSG3)
DSG1

57. abra. Indirekt immunfluoreszcencias

A Gbra. Pemphigusban szenvedd beteg széruma
intercellularis 1gG-depoziciot mutat







BP230, BP180,
mechanizmus?

61. abra. Linearis lgG-depozicio a bullosus
pemphigodban szenvedd beteg bérében a bazalis
membran mentén. (Nagyitas: 400-szoros)




» Diseases associated with ANA positive sera
Disease % ANA positive
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nucleolus golgi
apparatus

centrioles

nucleus
lysosomes

chromatin

smooth
endoplasmic

cell reticulum
brane
membrane _
_anchoring
cytoplasm proteins

stress proteins
(tropomyosin)

r .
nuclear pores * mitochondrion

/ peroxisome
/ %
rough g ﬂ cytoskeleton
endoplasmic iicrofubtiles ribosdmes  (actin)
reticulum
nuclear
membranes

FIGURE 1 Diagrammatic representation of HEp-2 cell antigens during interphase.




FIGURE 1 Detection of AMA by indirect IF on HEp-2 cells. Note the characteristic mits
chondrial staining pattern by PBC sera.



TABLE 1 | IEp-2 cell parterns, autoantigens, and disease associations® (Continued )

HEp-2 cell patterns Antigen rargets

Cytoplasmic Fine fibers scross the cell Actin in microfilamencs

hbers Reticular pattern across Cytokeratin 8, 18, 19
the nucleus and cyro-

|| 5N

Treamscellular stress fibers lropomyosin

Abundanr fine whorled Vimentin
hbers

short fibers attached o Vinculin

nuclear membranes
Cyroskeleral anclhoring Tensin, paxillin, and others

I |'--;_' I

A

" Abbreviations: CENT, centrimure protemn CREST, syndeome of ealcinpsis, Ravnauds phcnomen
|| "\."".. Lol '|l.-:-lr.I-"|-|.-'.i A Il Tl mixedd CONIECTive Tisie ||--_-;_|_.._--\._'Irn'. -|:-||' ,-|r|.||'.;|;|.._-:.; MR

preivisiry biliary clrhasis; SLE, systemic fupus erythematosus

an, esophageal dismorility, sclerodactylbe, and ) :
mitdsis-related prorein; MSA miretis spindle apparsn mC
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Auroimmurie disorders (systemic lupus erythemarasus and
athers)
Orher malignancies and miscellaneous diseases
Cold autoimmune hemolytic anemia (CAD)
Primary | I-!II'IIHHE'Iil'.}'
Coeondary
Lymphoproliferative diseases
infections (mycoplasma pneumonia, infectious
menonucleosis)
Miscellaneous diseases
Combined (warm and cold) ATHA
Primary. (1 liopathic)

Secondeary

Paroxysinal cold hemoglabinuria (PCH)

Associated with tertiary syphilis
Pastviral infection

Deug-induced hemolytic anemia
Autoantibody type
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Fig. 1.21. Immune complex formation in acute serum sickness.
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Immunkomplexek kialakulasa a szovetekben I. A
keringésben keletkez6 immunkomplexek lerakodasa

Antigén + antitest
kapcsolodasa a
vérplazmaban
immunkomplex képzodés

Immunkomplex kapcsolddas
a basophil leukocytékhoz
degranulacio, gyulladas
mediatorok es PAF felszabadulasa

A komplement rendszer
aktivalodasa,
C3a, C5a, C5b-9
keletkezése

Immunkomplexek kapcsolodasa
thrombocytakhoz,
aggregacio, endothel sejtek-
hez val¢ fokozott k6todés

Endothel sejtek
aktivacioja, a sejtek
kozotti rések kiszélesedése

A megfeleld méretl immunkomplexek
lerak0dasa az endothel sejtek alatt
a komplexek "csapdaba esnek"
az endothel sejtek és a basalis membran kozétt




Immunkomplexek kialakulasa a szovetekben I1. In situ
immunkomplex képzodés a szovetekben

ANtigen kapcsolddasa (planted antigen) sajjat
szoveti strukturakho=z=, pll. glomerullus basalirs
membranjaho=z kémias afFinitas
Cpl anion—kation kKklcsonhatctas) reéeven

Az alternactiv komplement
reakciodut kismertcteka
aktivalodasa az antigen
kKozvetilien hatasara

Az extracellularis fTfolyvadekban
keletke=zd komplement aktivaldodass
Termekek hatasara az erfalak
permeabiill i tasa megno

specifTikus antitestek aramilbanak a
lerakoddott (planted) antigénhez=.,
EmMmMmMunkkomp llexek InNn sSitu
kep=zddese




antigén kapcsoldodasa (planted antigen)
sajat szoveti struktirakhoz,
pl. glomerulus bazalis membranjahoz
kémiai affinitas
(pl. anion-kation kOlcsénhatas) révén N
[
az alternativ komplement-reakcist kis mérték(i
aktivalodasa az antigén kézvetlen hatasara J
[
az extracellularis folyadékban keletkezg
komplementaktivalodasi termékek hatasara
az erfalak permeabilitasa megnd

- specifikus antitestek &ramlanak a lerakodott
~ (planted) antigénekhez, immunkomplex

__ insituképzédése

-

1/41. dbra. Immunkomplexek kialakuldsa

a szovetekben II. In sjty immunkomplex képz&dés

a szovetekben




A szovetekben lerakodott vagy itt in situ keletkezett
immunkomplexek szovetkarosito hatasanak
mechanizmusa

A szévetekben lerakodott
vagy in situ keletkezett
immunkomplexek aktivaljak
a komplement rendszert

Cba keletkezés C5h-9 (MAC) keletkezése
sejtek membrénjaban

leukocytak aktivalodasa chemotaktikus hatés Citotoxikus hatas Nem-litikus hatas
fokozott tapadas az endothelsejtekhez a neutrophil granulocytak prostaglandinok, leukotrienek,
az endothel sejt aktivalodasa a szGveti immunkomplexekhez lymphokinek, chemokinek és
szoveti oedema vandorolnak gyulladas mediatorok keletkezése

az immunkomplexek "frustran" SZOVETI GYULLADAS
fagocitozisa, proteolitikus enzimek
és toxikus oxigéngy6kok kertilnek
a kornyezo szovetekbe

SZOVETKAROSODAS
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Immunkomplex-képz6dés a vérplazmaban, lerakods a szovetekben,
szovet gyulladas és nekrozs

Immunkomplexek in stu keletkezése & szovetekben
szoveti gyulladas és nexrozs

hepatitis B virus fert6zés prodromélis tlnetel

hepatits C infekcio extrahepaticus tinetel,

kevert tipust cryoglobulinaemia

dengue haemorhagias laz (flavivirus infekcio)

akut poststreptococcalis glomerulonephritis vasculitisek
bakterialis fertézések (pl. endocarditis)

Hodgkin-kor, leukaemia« és szolid tumorok

membranosus glomerulonephrits
SLE nephnitis!




B2-glycoprotein 1, the major target in antiphospholipid syndrome, 1s a special
human complement regulator (Blood. 2011:18(10):2774.2783)

+ factor | + factor |

\ 4

factor H

Opening of the conformational conformational change
circular inactive change of C3 for of C3b and enhancement
structure by binding binding of factor H and of factor H binding and

to surfaces




Shapira et al. Induction of durable remission in recurrent

catastrophic antiphospholipid syndrome via inhibition of terminal
complement with eculizimab. Arthr Rheum 2012

We treated a young male patient with recurrent CAPS
characterized by multiple arterial thromboses in large and
small vessels despite maximal anticoagulation,
immunosuppression, and plasma exchange with eculizumab

Administration of eculizumab, at doses that blocked
complement activity aborted acute progressive thrombotic
events, reversed thrombocytopenia and was associated with
no further clinical episodes of thrombosis during more than 3
years of therapy.

importance of complement (specifically terminal complement
components) 1n the pathogenesis of CAPS and the therapeutic
benefit of complement 1nactivation.




A kovetkezo eloadas

Természetes antitestek, autoantitestek,
természetes autoantitestek (keletkezés,
funkcio, affinitas és polireaktivitas,

diagnosztikus jelentosség)

Prohaszka Zoltan
Marcius 13




