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Topics for the examination in immunolegy (third year 2009/2010)

1. Mechanisms of the innate immunity: overview, PAMPs, PRR
/2. Phagocytosis. Cells involved in the process of phagocytosis. Stages of phagocytic process.

/3. The complement éystem. Classic and alternative pathways of activation of the complement
system. Clinical significance of the complement system.

. Inflammation, Initiation, regulation consequences for the organism. Treatment of
inflammation.

/5. Interleukins and other cytokines.
0. Ant1gen The basis of antigenicity and 1mmunogen1ty Epitope, Hapten.

/7 Antigéns of medical importance: Antigens of microorganisms. Allergens. Auto-, allo-, and
xeno- antigens, Superantigens ‘ :

. HLA system, structure, genetic aspects, clinical significance.
" .~ 9. The role of the HLA system in immune reactions.
.10. Primary and secondary immune reaction. Adjuvants.
11. Cells involved in the immune response.
12. Primary and secondary organs of the immune system.
%) Clenal selection theory Rearrangement of immunoglobulin genes s
K ;14 B- iymphocytes productlon of antibodies, isotype switching s} Mt" eadure
i 5. T-lymphocytes, Th-ceﬂ..subsests, their effector function
/16. CD8+ cells, effector function
17 NK cells '
.~18. Interferon
/9. Immunoglobulins, structure, function. Isotypes, idiotypes.
+/20. Monoclonal antibodies. Production, properties, therapeutic and diagnostic use,
S2L Ree{ction of antigen and antibody in vivo. Consequences of this reaction in.vivo.
22, Mucosal immunity. -
\\] »\/ 23. Regulatlon of the immune system. Th, Treg cells, Idiotype-antiidiotype network,
|

£/24, Immunity to virises. Mechanisms of the host defence. Immunopathological consequences of
the reactions against invading organism.

2 /ﬁS fmmunity to bacteria. Mechanisms of the host defence. Immunopathological consequences of
the reactions against mvadmg organism.

{/2/ 6. Vaccines, vaccination.

/7/Pr1mary defects of antibody production, T-cell deficiencies, SCID. Clinical mamfestatlon,
diagnosis, treatment.

28f"]f3eﬁ01enc1es of the complement and phagocytic system. Hereditary angioedema. Wiskott-
Aldrich syndrome, ataxia telangiectasia. Clinical manifestation, diagnosis, treatment.

29 N0n~AIDS secondary immune deficiencies.
ﬁ(). HIV-disease, pathogenesis,
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HIV disease — clinical manifestation, diagnosis
Passive immunisation. Immunoglobulin derivates.
Anaphylactic shock. Immunopathological mechanisms, diagnosis, principles of treatment.

Atopy. The role of IgE. Mediators of the allergic reaction. Early and late phase of type-I
immunopathological reaction. : '

Diagnosis and therapy of atopic diseases.

op ‘/36. Delayed-type of hypersensitivity. Tuberculin test. In vivo testing of T-lymphocyte function.

/37,

\/3'8 .

Immune complex-mediated immunopathological diseases.

Autoimmune reactions: mechanisms of friggering the autoimmune reaction. Genetic and
environmental influences. '

;}@39 Tmmune tolerance.
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‘/41.
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Laboratory tests for the detection of autoantibodies. Antinuclear and other clinically important
autoantibodies. fubieek wevme flauasect

Transplantation immunology. Organ transplantation. Bone marrow transplantation.

Immunological aspects of blood transfusion. Polysaccharide and protein blood group antigens.
Adverse reactions to transfusion.

Immune interactions between mother and fetus. Immunology of reproduction.

Immune system and tumors. Protective mechanism against tumors. Immunological diagnosis
and treatment in oncology.

Immunity in childhood and in elderly.

Manipulation with the immune system - immunopotentiation, immunosuppressive agents.

. Serum. Classic serological reactions: Agglutination, precipitation.
. Immunoassays: ELISA, RIA, Immunofluorescence.
. Lymphocyte subsets determination

Paraproteins, detection, clinical significance
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before the specific Immunity becomes active,

Receptors.are encoded in the germline, and are not a product of recombinatlon of gerie

Basic components of npn-specific (innate) defence:

¢ Non Specific barriers

e Anatomical/Physiological

»  Acute phase reactants and Inflammation
s  Complement/Interferons/CRP

s Innate cells

s PMN/Macrophages/NK cells 777

Non Specific barriers: Anatomical/Physlological (,bﬂqa,ﬁ, { :

Th ‘zg']s a resistant barrier because of its outer tayer consisting of keratin, whichisin

LR B

sms The aturai bacterlal flora covering
u”;ed by, pgthogen, they compete for

B

hat cannot be

Cells of the innate immune response:
The innate leukocytes include: Natural ki

andﬁ.the phagocyﬂc cells including macrophages
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Mast, Cetls: bg en activated _‘m ; i se % :i : amlne and heparin, aiong with various hormonal
e ‘and cytokmes tntq'.th Vil e5.blz Ssels
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partlcularly those that cause allerglc symptoms Basophlls

Iry immune response.

extravoni o o fe ik oeaien

ukocytes which are able to move out5|de of the vascular system by moving across the celi membrane

hagocyte normally representing 50 to 60% of the total circulating leukocytes, and are usually
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Inner mucosal Ilnlng of the nose, lungs, stomach and intestines, Theyr are named for their resemblance to neuronal dendrltes But dendrltl :
cells are not connected to the nervous system, Dendritic cells are very Important in the process of antigen presentation, and 'ser\re as3 Imk
between the innate and adaptive immune systems. :

Cbkt'A edivation (mlos(’if— §oo Haa ,QMM?@&(; Basd® i raet wof T 'l’
v Adaposse

Cap ¢ aeqse au(cmmune .,Leag,&e;w
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Stages of phagocvtlc process.

Au,ojriue Jmamk{d

Types of phagocytic cells:

- neutrophils (most typical, first to respond, die after few hours)

Note: In tissues, monocytes are. differentiated into macrophages. Blood monoc
lineage, which is often called the mononuclear phagocyte system.

Th ‘lvo types of circulating phagocytes, neutrophils and monocyte
recognise and ingest microbes for intraceflular killing.

sites of infection, where they

Neutrophils are the most abundant leukocytes in the bldt
increases rapidly, and thelr number rises to 20 000 p
ingest microbes, but unlike neutrophils they canla
produce cytokines that recruit and activate leuko
replace it with connective tissue,

trophils from the bone marrow
000 per ul of blood. They too

Differentiation of Macrophages;
- Kupffer Cells {liver)

- Alveolar macrophages (lung)
- Miicroglia (CNS}

- Osteoclasts (bone)

- Peritoneal Macrophages (perltoneum)
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Extravasion of Leukocvtes:

- don Teotk i ing APC

) ¢ 0ellnlan
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Leukocytes are in circulatj v-CA Mol teps {é’ g
1. ; nd roll over the endothetial cells. L ey;fokar
2. ) hesion between the feukocyte and endothelium. ol
: ; 25 AR : egtofeenss
3. at C s move to the extravascular space.

x4 B o
yoLtgphoades =3

tagrin
=" {low-affinily state} ’
L&~ Seladiin liand wp wla s V{f\“
' in e nddipabiok
Injegrn (high- UA

a(f!nily stata)

Cells .
¥ 1eAM (s indued
ool - DxpaKed

by vorcalos
S '
Plrolea— .:(ﬂ ?Enteg;m e‘%d%t%kum . 1 l‘
gyean § gand QLD 25 WORO-
g Yoacuop ‘% ¥

¢ o’ os.
7~ Macrophage - Fibrin and fibronegtin
- vith microbes {extracellufar main‘x)

@) Elsevier Lid, Abbss & Lichtman Bas:t: Immﬂnefogy 2E www, studentconsult com

aktnes
(1yl“léF L-1)




increased permeability of fluld and proteins In the tissue is called inflammation’
)

Chemotaxins + Chemotaxls; {active movement of call towards sg

- attract phagocytic cells

- can be products of destroyed cells

- C5a Is very potent

-IL-7, IL1

- leukotrines - attract leukocytes in allergic inflam;

An opsonin is any molecule that acts as a bindlng; nhan
motecules on the membrane.
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- d?_éfen’sins": antimicrobial polypeptides
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Activation of the Complement System:
Classical pathway:

-~ Complexes {laG-antigen, I[gM-antige .
—~  C-reactive protein ~—=> ,pIAoSPho L&l(‘)hi&.@ A
Alternative pathway
— Lipopolysaccharide of G- bacterla
Cell wall of some bacteria
Cell wall of the yeasts
Aggregated 1gA

1

i

Lectin pathway:
— Mannose and other sacharides

Clinical Signlficance:

for destroying the organism bac. fouced
C3 deﬂctency results in profound susceptibiﬂtv to fnfections and=

5e ot Fa*ie‘mouu‘ﬁs,
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The complement system. Classic and alternative-pathwaiﬁs fof
activation of the complement system. Clinical significance. "

immune system. c Sb:opszgﬁ

C A0+ CHa =D RN
0 erﬂfi "
The complement system servas three functions in host defense:

1, C3b coats microbes and promotes the binding of these microbes to pha

proteins are rapidly ingested and destroyed by Phagocytosis.

activation. onds)
3. Complement actwation cgi V‘%‘nates In the formation of a potymerlc proteiny

ALTERNATIVE PATHWAY: |, katid b
C3 in plasma is cleaved to form C3b and CBa C3a isa,

Y

£
=

C3b is unstable and is either inactivated by hydrolys)s

f the antibodies. C1 is made up of one molecule of Clq, two molecules
ults in actwat[on of Cir and C2s proteases.

Antibodies bind to antigens o“n 1
Ttwo moteculés of Cls

!.ECT IN PATHWAY:
Th mannose-binding lectin réceptor binds to manpose and other sugars. It forms a complex with MASP-1 and MASP-Il {(mannose-binding
assoclated serine protease). MAS il MASP-Il are'activated, and cleave C4 and C2 (similar to classic pathway) to form C4bC2b ~ C3
{The remaining steps are the the active pathway).




achieved by the |ncreased movement of plasma and Ieukocyte from the blood n{\to the injured tissues

%ﬂi" o hon, chiac =
Prolonged inflammation, known as chronje mﬂamma fon; eads toa prog ?

rubor, and calor.

)
Initiation of Inflammation:
Activation of macrophages by IFN-y
Activation of NK cells by (g {|_~\%
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, particularly neutrophils and
fneutrophils is evidence of infection. Increase of
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Interleukins and other cytokines

distant from their site of secretion.

o + 1
Cytokine therapy: P jahibits Tha Th

IFN-y down regulates the 1L-4 production and reduces the development
IFN-a: leukaemia, tumours, chronic viral hepatitis

iFN-b: multiple sclerosis

iL-2: tumours: carcinomas, melanomas
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festations: fseptlc shock are caused by very high
' ievels of TNF which Is produced in response to the

viralreplication and prevent spread of the infectlon to

unaffected cells.
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Hapten.

An antigen is a substance that is recognised by the immune system and triggers immuh
immune reaction {antibodies, T-lymphocytes) react with them.

(}-hj mphs-

i antigenicity, the reverse Is not true.”

7 e@*’

Antigens are usually proteins or polysactharides.
viruses, and other m[croorganisms. Lipi and nu

recipient.

Antigen basic components:
- {P }/Ltha AIO wéﬁ &9) Lm;‘oui-"-é‘

g /,f?éu, ol o JL(()C«)‘M{&LM

a paratope.
“in e binday sele s Gam
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igensuonal surface features of an antigen molecule; these
hich are determined by the amino acid sequence {the

thereféra cross react
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Antigens of medical importance: antigens of microorganisms
allergens. Auto-, allo-, xeno- antigens. Superantigens.

Antlgen: stimulates an immune response against itself

to protelns that induce IgE antibody production in atopic individuals.

Common Allergens:
- pollens (grass, trees)

- house dust mites

- foods {nuts, milk, eggs, chocolates, fruit}
- pets {cats, dogs) '

- moulds (fungi)

Autoantigens; antigens from the Individual {self antigens)

Xenoantrgens antigens from another species,

Sugcr)antlgens:

G- bacteria:
E. Coli and other enterobacteriae typing of straing]

O-antigen {repeating oligosaccharides)

Found on the polysaccharide portion of the (i
&

H- antigens (flagellar proteins)

Important in serologicatl classification o

K- antlgens (capsular proteins)




The human leukocyte antigen system {HLA) is the name of the major histocompatibility complex
controlled by genes located on chromosome 6. It encodes cell surface molecules specialize

receptor {TCR} on T cells. They are membrane glycoprotelns that each contain a peptide_
molecules that present antigens are divided into 2 main classes.

The physiological function of MHC molecules is to display peptides derlved from protein antigens,

MHC CLASS [; — 1™ Gﬁaﬂ%}\ﬁ»&'
MHC class | molecule consists of two polypeptidd
noncovalently, Only the a chain is polymorphi cal
polymorphic and encoded by other gene (chro:Fﬁ?)

MHC CLASS II:

Like MHC class | molecules, cla
peptides, an o and B chain, botl
molecules is open at both ends WH

1sistof two homologous
nding groove of MHC class Il

Class Il molecules %t’e found only-on
ol A

; including macrophages, dendritic cells and B cells, all of
which are professio é
E»

MM Class T,

FUNCTIONS ,I,L'H thae “*’IFDL

Tt e
Presentation of intracellular Ag "0igs pohich oe J

st em:%oc.fjkm

Presentation of extraceliular Ag— Pkﬂﬁmeﬂtﬁ}e +
vfw dhamn .

Components of complement system

iseases are more frequent in persons with some particular HLA antigens — autoimmune

eas ed to parficular MHC alleles’ Presence of the HiLA antigen makes a predisposition to the development of the disease {increased
‘elative risk) but does not cause a diseas




Particular MHC alleles may contribute to the development of autoimmunity, because they are inefficient at displaylihg sétlf‘ant:gens; leading »
to defective negative selection of T cells, or because peptide antigens presented my fail to stimulate T-reg celis. - i

Disease HLA antigen

Rheumatoid Arthritis DR4
Type I Diabetes DR3/DR4
Chronic Hepatitis DR3

Ankylosing Spondylitis B27 ~  (90-100% relative risk}

Ankvlosing Spondyiitis ;.
Males are predominantly affected, frequency 1:1000, It usually starts wit
Fibrotisation and ossification of intervertebral joints and filaments follows. Th
terminal state. 95% of patients are HLA-B27 positive. Dlagnosis ??7?

,\OO{% /hk@ l{)Ctﬁ/Llﬂvo




1) Cytotoxic CD8 T-cells respond to antigen in association with MHC Class |
2) Helper D4 T-cells respond to the presence of MHC Class 1l

known as the ‘exogenous pathway' of antigen processing.

CDLH“T

Degradation and presentation of antigens on the HLA-Il molecule.???

;

reside in the cytoplasm of infected cells.
2} Cytoplasmic proteins are unfolded ubl
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5) The peptide-class | MHC complex |s transpor
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Primary and Secondary immune response. Adluvants.

The Immune response to the first exposure of an antigen Is calfed the primary immune respons 1t s mediated by Iymphoc te
naive lymphocytes, as they are seeing the antigen for the first time and are Immunologlcaily inexperience

Subsequent encounters with the same antigen lead to responses called secondary immune résp nses; that dre usally'more rapid large
and better able to eliminate the antigen.

Mo x T

Secondary responses are the result of the actication of memory [ymph cytes, which are tong-livin -cells Tng
response. Immunologic memory optimizes the ability of the immune system to combat persistant and rec
encounter with a microbe generates mora memory cells and activated prev:ously generated memory cells

g¢

The primary reaction is the immune response oceurring on the first expos
- This reaction Is by both the innate and acquired immune system, the Inna
produce antlbodies and T killer cells specific to the fnvading mlcroorganis
so that when the organism Is again exposed to the antigen, a much stronger
Immune response to an antigen is calied a secondary response and it has

I a. ashorter fag time,
b.  more rapld bulldup,
a higher overall level of response,
d. higher average affinity,
e. utiiizes 1gG Instead of the large mult

o

A primary response lag time is usually 5-10 days,j

vacrines,
o
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Cells involved in the immune response. f’\‘m

The main cells of the immune system are;

71 CD3+ '
T Iyn(hocytes play a central role in cell-mediated immunity. They can be distinguishe fr
natural kilter cells by the presence of a special receptor on their celf surface called T cell re i}
for thymus, since this is the principal organ responsible for the T cell's maturation, Several differe
discovered, each with a distinct function.:  Jhy# -~ ,‘ T3 o chaonie A -
- w)wpuw Tetlo™ § 6 lod ¢ Mf\ui#w
- Helper T-cells, assist other WBC e.g, maturation ¢
- Cytotoxic T-cells, destroy infected cells {CD8)
- Memory T-cells, are antigen specific =
-~ Regulatory T-cells, act to suppress activation of e 1r;r{1(}}n
C'e ez

homeostasis and tolerance to self-antigens | Lr—iﬁﬁi
B lymphocytes play a large role In the humoral immune response {as opposed 1

T cells). The principal functions of B cells are to make antibodies against antigens:

ev- ~tually develop into memory B cells after activation by antigen interaction. @\ﬁﬁ; /
Hali,. \tghagdq S CUbgroup becrat. memey celp

Eosinophi15° contain small granules within the celtular cytop

o)
Sponse
Ii @nLQ_?L g

en esentln

A

he,vasodllator histamme whlch
f’

es; rich in histamine and heparin, along with various hormonal
sels, causing the characteristic signs of inflammation, and

re in contact with the external envlronment mainly the skin, and the
They are named for their resemblance to neuronal dendrites, but dendritic
ire very important in the process of antigen presentation, and serve as a fink

Granwtin (eufogTs 7Y HIC Closs T

role in'the Tejection of tumors and cells infected by viruses. The cells kill by releasing small

alled petforin and granzyme that cause the target cell to die by apoptosis, gfaﬂz\ﬁl/ﬂf’;v} ,fzraé?ct se
| Shees wdleeles Aotraned b3 vival infee catls .
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Chromosomal Rearrangement: each antibody has a unique gene encoding it , and a single germline
muitiple mutations that generate immunogiobulin diversity.
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Primary and Secondary organs of the immune‘fsvstem

A number of morphofogically and functionally diverse organs and tissues have various functions
These can be divided into primary and secondary organs of the Immune system. The prim
which Is where maturation of lymphocytes takes place. The lymph nodes,
tnake up the secondary organs, which trap antigens and provide sites for mature lymphocytest

Thymus: site of T-lymphocyte maturation and development, situated in the anterior mediastinum,
outer cortex and an Inner medulla. Cortex is densely packed with Immature
thymaocytes. :

Lymphatic System: as blood circulates under pressure, Its fluid component {p asn
tissue. Much of this fluid, called interstitial fluld, returns to the blood through'

fluld (now calied lymph) enters lymphatic capiliaries and vessels. The largest [yanS
ble~d. Thus, the lymphatic system acts as a means for transporting lymphocytes an
Iyt...00id tissue where lymphocytes may interact with the antigen.and:undergo activa

tymphoid tissue Is arranged into follicles. Until it is activate
s
follicular dendritic cells and resting B-cells). After antig

bl tmmaunt Ao
Lymph Nodes: small nodular, encapsulated aggnagat
where adaptive immune responses are mounte:d"
becomes trapped in the cellular network. i,

: ;cxted along lymphatic channels throughout the body,
vels through.a nods: any antlgen that Is brm:fgt with i{

venuleq

ajor site for adaptive immune responses

Ausoids lined by phagocytes that ingest

Spleen: a perlpheral lymphold organ located
to blood-borne antigens. The red pulp of:

= «rfﬂ“ -
’_;ngsyd*g?ﬁ‘i‘??ﬁ;:‘m' = CQ‘Q "x"é

o 2 D Beol I‘;&jmrr—{gtﬂ'ffbt‘éﬂ“’t‘“

.
eaple .
== é_f;;«g‘@w") &Cﬁmg

g “reod by

- ~ (W%m&fﬂ‘ﬁj
ey Lo \w} |

(/\,x\f&ku



B-tymphocytes are the only cell types ca pable of producing antibody molecules, and ther
humoral immune response. B-cells express membrane forms of antibodies that serve a:s:t_h
the process of activation of the cells. Soluble antigens and antigens on the surface of rﬁiq_rbB
and elicit the humoral immune response. laM 4 b
L

The effector function of B-lymphocytes is the heutralisation of microbe, Blsgocytosis and comp!ement‘z‘;_cti\'rat

Actlvation and differentlation of B-lymphocytes:

1) Antigen recognisiton ~ ig In contact with ricrobe ‘5‘)\ *\3‘) 1 e

2) Activation of B-lymphocyte — stimulated by Th cells, leading to clonal éx[gg\ sion-ofzactjva
3} Differentiation — effector cells are antibody secreting cells, class switchln‘gﬁ clirsand

Constant Region:
Different Ig classes or isotypes are determined by their gﬁu;"h"
IgM: the first iImmunoglobulin of the Immune responseip

lsotype switching;
B cells have the ability to change the class or isoty ; 0d umoral immune response to
different microbes to adapt In order to optimally

epitope are able to trigger a
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T-lymphocytes, Th-cell subsests, their effector function

T-lymphocytes arise from stem cells which reside in the bone marrow. Immature lymphocytes migrate to the thymus. T
distingulsh self from non-self, the ones that cannot do this distinction are eliminated, ay
initiate and regulate the humoral immune response. T-cells are called effector cells and'are'resp

responses. They are Involved In hypersensitivity responses, transplantation immunity and cytotoxic responses

B Y

Activation of T-lymphgcytes: E

T-lymphocytes can be stimulated only by complexes of antigen-HLA antigen. The HLA antigen fust be thesami
person from whom the lymphocytes originate {phenomenon of HLA restric :

medidted immu

2 i

Thymic Education:

Positive selection: survival of cells reacting with low affinity with HIA antigens fOnIy
those cells that recognise the HLA antigen of the person survive, The non-reag A Pi cells
Negative selection: those Thymocytes that reeﬁ with high affinity with compléxgs o 7

- I medii
90-95% of Thymocytes die by this process. Couh JEAF\ ou =
Imm":}:\ture cells that display both CD4 and €D8 receptors afg%‘g?{ doublep rositive selection, the T-cells who

recognise Class | MHC-peptide complexes preserve the axp
recognise the Class Il MHC-peptide complexes preserve;

jorof CD8. What emerges are single-
positive T-cells, )

70 i i o chueclion

T ey L ORwa el
\yv\f\ ocyty WOy -

¥ sec {fi}ﬁ,

4) Differentiation: Naive T-cell > effector-T-ce

P
T-cells are either CD4 or CD8 but both.displ: l 1o
“:’34 i

.7§
CD8: Cytotoxic T-lymphocytes — are activated

CD4: Helper T-lymphocytes — are activated by HLA-
CD4: Regulatory T-lymphoc fiportant of malntera
< Y

£S

portant cytokine produced by Thi cells is IFN-y which Is a
tion of antibody jsotypes that promote Phagocytosis of microbes, because

e Sgti\{ate the compIe{A‘nent, generating broducts that bind to phagocyte-
ells;Also produce IL-2/IL-3. They are differentiated after stimulation by IL-12.

3 N

- '1»1{/\-’{ g

inophil-mediated immunity which is especially effective against helminthic parasites. Th2 cells -

i f IgE antibodies. IgE activate mast cells and bind to eosinophils. Th2 cells also producéllL-\
e _rpduced by TH2 cells, such as IL-4, iL-10, and IL-13, inhibit macroph?ge activation and
e efficiency of cell-mediated immune responses against a microbe may be determined
2 cells in response to that microbe.

The.deyeiopr}'ler_n‘tigﬁﬂl and TH2 cells is nota random process but Is regulated by the stimuli that naive CD4+ T cells receive when they
1cou| ter microbial antige s (Fig. it;).‘Macrophages artd dendritic cells respond to many bacteria and viruses by producing a cytokine
rallad 11-12. When naive T #ells recoonize the antigens of theee microbes which are helne nrecented hv the same APCs tha T raflc arm Alen




the cytokines they secrete when
types of effector T cells (Thl or TH2) that they induce. The differentiation of CD4+ helper T cel|
example of the specialization of adaptive immunity, illustrating how immune responses to different types of ml
most effective against these microbes, Furthermore, once Thl or Tu2 cells develop from antigen<s mulated helper.T
produces cytokines that enhance the differentiation of T cells toward that subset and inhibits deve opm
This "cross-regulation™ may lead to increasing polarization of the response in one direction or the other:

ells, each’
the reclprocal population,

Thi7;
secrete the cytokines IL-17 and 1L-22 and are the principal mediators of in

y¥8 T cells; e &W i ), g e =
They represent a small subset of T cells that possess a distinct T cell recepto {TCR) on'their
composed of two glycoprotein chains called - and B- TCR chains. in contrast, in vé
chain. This group of T cells Is usually much less common than of T celfs, but are fgund
a population of lymphocytes known as intraepithelial lymphocytes (IELs). = | A

airyand one -

2

dance in the gut mucosa, within

Com)prise approximately 5% of peripﬁeral lymphocytes, The
specificity, and so are involved in the non-specific immLlr,g;ge;i;f_-=
Increased In mycobacterial infections, erlichiosis, and.ljs

Intraepithelial Lymphocytes:

Are found In the epidermis of the skin and in muco
priming. Upon encountering antigens, they imméd|
components of gut-associated lymphoid tissue {

);iThey have low antigenic
[ development. They are

L
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CD8+ cells, effector function.

CD8+ cells are also called Cytotoxic T-lymphocytes to reflect their function. CD8 molecules dssociat
peptide complexes. They recognise and kill host cells Infected with viruses or microbes.

e

Naive, antigen specific CD8+ T-cells recognise MHC Class-l on the surface of APCs, Expressionof CDSQ
APC serves as possible co-stimulation as it engages the CD28 molecule on the CDS cell. '

Secretion of IL-2 and/or IFN-y by adjacent Thl cells may provide co-stimulation for the naive CD8 cell.
CD4 T-cells also produce cytokines that help to activate the CD8 cells, £i3

54 o
Cytotoxic T-lymphocytes adhere tightly to their target cells, mainly by use’ he m“?ected
cells, i ceptors and co-receptors of the Cytotoxic T-

mmunologic synapse,

/  enrecognition by effector Cytotoxic T-lymphocytes results In:t

=1

the contents of Cytotoxic T-lymphocytes granules to the reg"fgm 0

Gt

-

Granule Proteins:

d ligand which binds to a death Inducing Fas receptor
ve undergone apoptosis are rapldly

on target cells, Fas activated cas
phagocytosed and ellminated.




pre

ymphocytes)

Natural Killers — NK cells (large granulated |
' Boae warroud - A0

Large granulated lymphocytes which originate in non-T, non-8 lymphocyte lineage. Theydon
provide immunity against virally infected cefls and spontaneously arising tumours, thus g
characterised namely by decreased HLA Class-| expressian (viruses inhibit class i MMC e
activating ligand for NK cells,

NK cells, along with macrophages and several other cell types, express the FcR molecule, an activ. i
Fc portion of antibodies. This allows Natural Kilfer cells to target cells against which a humoral response has
through Antibody-dependent cellular Cytotoxicity (ADCC). Thelr cytotoxic mecha
apoptosis,

NK cells express complement receptors type-3 and type 4 (CR3 and CR4) théalt T
express TCR or Immunoglobulins,
NK cytotoxlic activity Is augmented In the presence of type 1.IFNS (aand b) wh? , alh e by eytokines
such as IL-12 produced by phagocytic cells.

Dendritic cells and macrophages that have encountefs
maturation of NK cells.

b=y

NK cells have inhibitory receptors which recogniseselfzla
that NK cells do not attack normal host cells..
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Interferons

interferons (IFNs) are pr
vertebrates in respons
bacteria, or parasite;
between celis to trigge 2
that eradicate pathogens of

IFNs belong to the large class of g[yéoprotems' know
Although theyare

rophages and dendritic cells, while
W cells

ecel me‘djg‘ted immune responses.

R v terhat

ly.

to treat chronic viral hepatitis. , (G-
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Immunoglobulins, structure, function. Isotypes, idiotypes.

Immunoglobulin is 2 generic term that refers to a diverse group of molecules found in the Blood ;
immunoglobulin molecule capable of combining specifically with a known su bstance {an antiger

Immunogiobulins are synthesized by B-lymphocytes and by terminally differentiated piasma‘_qgl!s They'canf'_acg directly pon th
which they bind to render it harmless, or often they ‘tag’ the antigen for destruction and removi Y. some othér component of the
immune system. ,

Structure: ;
4 polypeptides — 2 heavy chalns, 2 light chains {glycoprotein chains linked by

gdifferent types of heavy chains (delta, epsilon, gamma, mu)t\\vw“
types of light chain (kappa and fambda)

Both heavy and light chalns can be divided into reglons or domains, homologous porti
domain disulphide bridge.

Light chains have variable and constant domains (VL and Hy). They have 212 residia
me;y chains have a variable domain and 3 constant domains (Vy,

The amino acid sequence determines the conformational st
Immunoglobulin molecule {paratope}.

Anligair Anfigen .~
binding~site .= - s Dinding-site

zymatically cleaved into discrete fragments
hide bonds join the heavy chains at or near a
hich confers flexibility on the Ig molecuie.

Disulfids
bonds

; fragment Is produced by cleavage of papain. ??7 it
Cl.

IsTesponsible for biological activities that occur following
20 by antibody, Including activation of the complement,

ifferent forms of Ch are present. The classes are IgG, igA, IgM, IgD, and IgE.
ffector functions.

e elicited to the idiotypes of other antibodies are called antioid iotypic antibodies. They are directed against the
an antibody and prevents th_e antibody from functioning. They are important in autoimmune regulation,

)

??E,Iook in notes for importance



The basic chain structure of Immunoglobuling The basic struature of IgG1

heavy chain
_ 1450 residues)

SRR ey

residuas}

55T

The strength with which one antigen-bind ing surface of an antibody binds to on 7
Interaction. Affinity is often expressed as the dissociation constant (K]}, which Is'then ! ) ntigen required to accupy
half the available antibody molecules in a solution; the lower the K|, the higher th

] 1% ! s

1s influenced by both the valence of the antibody and thé alernc:e_

by colleetion ity of muckly
l'

18G: ,L@n{pmt oetva g (1
¢ Monomer )
- ch’df‘fu’z”d“i » major immunoglobulin;

F 8 A oS * exist as ¢ 1gG1, 1gG2 1gG3 (86 S "
Mj aj h.serurn and tissue fluid. FeR @Pe‘ﬁ*b <

* 1gG is the major ant
m 7Y 3
?Wajﬁ(ﬂ:; * Itis the only antibod Iving:passive immunityto fetus ‘{)[}fﬂ ]961
‘“'IgAf’ ks on. plo cnto-
Acbuely .
fr Atgpeal /
|
rd
leM: 4 ﬂ}ij)eﬁ{améf o Cllh Sunfoce é:ncénomf’f X
¢ FaY
1 . r @[
6-87. s Large'size hence confin p\Pw ot Okl Vet (W) ’3 3
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Monoclonal antibodies. Production, propertles rtherapeutlc

diagnostic use.

A monoclonal antibody is an antibody that Is specific for one antigen and is produced b
fusion of a normal B cell and an immortal B-cell tumour line). They are widely employed in

They are prepared by immortalisation of B-cells from an immunized mouse. Hybridoma is composed of
mouse myeloma cell.
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Reaction of antigen and antibody in vivo. Consequences of the

reaction in vivo.

beAmeen epikope + ba
Affinity: the strength of the binding between a single site of an antibody and a single epito;
between the antibody and the epitope. The higher the affinity, the more stable the mteraction

Avidity: the overall strength of the interaction between an antibody and an antigen, The avidity depends
interactions, which Is more representative of a real situation. cothee vt @ A»b-j of nuldn 9\1 b‘\ile"

a@x‘oo&b Q)\QAJJ\LQ_
The ratio between the antigen and the antibody influences the detection ng/Ab I
related to the concentration of the antigen and the antlbody

No covalent bonds are involved between antibody and epitope.

Binding forces are relatively weak;

- van der waals forces
- trostatic forces
-hydrophobic forces

Can be dissociated by: low or high pH, high salt conce

Biological functions of Iimmunoglobulin molecules;

Activation of complement system {IgG, igM)
Opsonization (particularly 1gG)
Neutralisation of antigens (lgG, 1gA, IgM)
Antibody dependant cellular cytoxucutyl\/@ﬁc(_ _
Agglutination and precipitation {IgG, Ig '
Mast cells degranulation {igE)
Transport through placenta ({gG)JrQRL
Immu noregulatlon (lgG) oA -

thogens. Eosinophils and NK cells recognise
célls have a specific Fc fragment receptor called

alterations in the Fc portion
ORI

Agglutination is the re ocyte, bacterium, latex corpuscle). The corpuscles are
clumped together, which mo [ nation is when the Ag Is a natural constituent of a
particle, passive agg is bound ti ari rticle: atex).

precipltatlon s the & molecular) antigen. A complex lattice of interlocking aggregates is
formed. if performed i &

Titre: the- agg!utinatlon of antige

 linking by antibodies is dependant on the correct proportion of antigens to
antlbod

ere are not enough antibodies to cause visible agglutination. The highest
hich no agglutination occurs is termed the titre.

CQOMOS '(go.ﬁe o\{ j/.‘tdd .Q()U,QDLJC angy-- wauww %
Qb xx&,};

ded to particles {RBC) when suspected of havmg antibodies bound to antigens on their surface.
t feasures the antibodies. E:g. Baby w'ath anti Rh-Ig antibody on RBC. 09{;{4 'm Y

RECT —detect in the p i of antibady specific antigens on particles. It measures the serum antibodies, £.g.

Rh_ ig antibody in the bis h: woman,

ulins = anti-immunoglobilins.
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Mucosal Immunity ki }

Vﬂ’ﬂ'}i’k‘“ t L0081

Specialized epithelial cells In the salivary and facrimal glands, respiratory tract, small intes

?D[ Wea el Lbpaddor  ece plye
The mucosal immune systemis a part of the immune system that responds and protects agalnst mic

patfh_‘?__i!“ the guts or tonslls in the pharynx.

Antigens enter the gastrointestinal tract, and lodge in the MALT. There, ti ydies are
synthesized and deposited into the local tissue. Also, lymphocytes entering th
lymphatics are carried though the thoracic duct to the circulation and are dist

MALT {Mucous Assaclated Lymphoid Tissue):
G /—gut associated lymphoid tissue .

BALT — bronchi assoclated lymphoid tissue prddlo. W
immune tissues of the urinaty tract, genital tract, conjun

R 0[3\3

Diffuse tissue contalning lymphocytes and other cells rgans include:
Waldeyer's ring {tonslls)
Peyer’s Patches (10-200 nodules, mainly B-cells, ¢
Appendix

Antigenic stimulation in one part of the MA.L?:t' ther compa the'MALT, 1gA is a predominant
immunoglobulin secreted through the epithelial cell i duction of immune tolerance,

Homing of iymphocytes = Migration

Thisis the directed migration of subsets o

)

Hi.. /endothelial Venule;

These are specialised v ood stream and migrate into lymph nodes, spleen, and

the first line of the spe ninantly CD8¥, and their TCR has low antigenic specificity so can react with
many antigens. -

/;ogaa Q I Obw‘”’
Fom the gut towards the immun competent cells inside Peyer's patches
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Regulation of the immune system. Th, Treg cells, Idiotype-
antiidiotype network

Some types of regulatory lymphocytes block the activation or effector functions of po
self antigens. Failure of such regulation may result in autolmmune diseases,

Negative selection In the thymus is also a way of refulation of the immune system, as T and B cells

molecules are deleted. GLWPW‘;U\ q{m oans Wik LM! +oo s%wj/j fo HHC

Supression of immune response:

Certain T-cells can suppress antibody preduction. There is evidence that
lymphokines produced by CD4 cells are also important, ;

Treg Lymphocytes;
Subset of CD4+ cells (5-10% of peripheral CD4 celis)gf Alg.,a : ’ _&Qwu_g_
Genarated by self antigen recognition in the thymus

St Igr a%n against self-antigens by secreting 1L-10 .
IL-10 inhibits function of macrophages and dendritic cells
Generation and survival are dependent on cytokines TGF

Tr1 ce!ls:ft‘f‘ng

Antigen-induced regulatory CD4+ cells
Develop from antigen stimulated T lymphocytes j
Produce It-10 and IFN-y and TGF-B &
Can cause inhiblition of T-cell activation
Th3 cells have a similar function

o

(1O D weew

f)’:f) p‘g‘};‘;{}' a

Ol b, #

Benefits:

T-cell homeostasis
Prevents autoimmune disease
Tolerance after transpfantation
Prevents allergy
Prevents hypersensitivity

Cnu.\’nes:_ ke Jws

*  Usually affe
« Can have

aic et

Lty ochvakios |
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-4, 1L-5, IL-6

ng?:) QDM ﬁi&mﬂahﬁ it Qi&r

P}

{

s IFNy thatwlnhgbjts_ 1aturation of:Th2 cells, and TNFB that leads to supression of Tand B lymphocytes.
‘ ndiL10 {inhibits maturation of Thi cells).



ldiotype-antiidiotype network
Idiotypes are antigenic determinants on the hypervariable region present on Ab's or on antigeh:specific receptors on T and

Idiotype can be considered a self-antigen for which a complementary anti-ld could be formed AT an‘Abithat treats another
Ag and supreses its immune activity.

Anti-Id Antibodies that recognise and regulate the expression of Id on the cell surface pl

autoimmunity, This network also exists at the lymphocyte receptor level where idietypesaccirlike
lead to autoimmune diseases.




invading organism.

Factors influencing extent and éeverity of infaction:

Pathogen factors — Dose, Virulence of organism and route of entry.

Host factors: Integrity of non specific defenses, competence of the Immune system, genetic influences
existance of co-infection.

Virus are obligate (must provoke disease in order to survive and be trans
machinery because their genomes are too small to encode this machine

complexes. B celis generate humoral responses to viral epitopes but the Af S
within the cells, but Ab's can prevent a possible re-infection. Ab's can neutraTl

Mechanisms of host defence against viruses;
“pecific Immunity: Ngn-<f2ef fie o

1) Interferons {main one) — Type | IFN (a from leukocytes, B 1E} i HC I for cytotoxic T-cells )

inhibit the intraceliular replication of viruses.

2) NK cells - like cytotoxic T-cells, secretes perforin ca
3) Activation of complement, = Altanafire
4} Phagocytosis (phagocytes become activated by bf

Phase Proteins from liver and induce fever).

5} Receptor like substances on mucus.

hat trigger release of Acute

Specific immunity;
1} Ab's — neutralisation by binding to wru
2} Cytotoxic T cells — ellmlnat{on of wrus-

Viral strategles to evade immune resp

1} Antigenic drift: accumulation of st
2) Antigenic shift: recombination create
cell and recombineg;
Long term survival ;
3)Viral persistance — integ
P
4).  lunosuppressive ef
microglobulin, Adenovir
5)Viral Latency - incub

virus, happens when 2 virus infect the same

Mﬁc 7
irus)

ecrease expression of MHC‘?}:nolecu[es ex: C(IM binds to p2-
) tion of mhlsittory cytokmes {EBV).
? {10 1 wIibil vaoeq

6)Oncogenic tranformatio ' %S . dﬁW& v
: ’buﬂg ,\WO&M

vfl;f:'j 04&&%41@?,@ =

ne hepatitis from Hep B); V1




Immunity to bacteria. Mechanisms of the host defence.
Immunopathologlcal consequences of the reacti ns
invading organism.

Non-speciﬁc Immunity:

- mechanical barriers

- Phagocytosis

- complement system

Specific Immunity:

- antibodies {opsonisation, complement activation, neutralisation of toxi

- T-lymphocytes (against intracellular paragikes, e.g. mycobacteria can sta
produce NO to kill them)

Bacterial Evasions of immune defenceas:

i-p agocytic mechanisms {polysaccharide capsule} and also:

@ Inhibit Chemotaxis. Staphylococcus Aureus, produc t inhibi ' yies, which hinders them in
their journey.

@ inhibiting Phagocytosis. Some bacteria evade

@ By killing the Phagocyte- releasing toxins thi
the defending phagocytes are themselve
Bacillus Anthracis)

@By colonising the Phagocyte. the mvadl 3 t st ‘g'being killed once they are within
the Phagocyte. Many types of bacte
other cells of the immune systeniZAs

5) Inhibition of phagosome ly

‘}%%?‘ d?lon in avascu '
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Vaccines, Vaccination.

Vacclnation is an inoculation of a non-virulent or inactivated microbe as a means of inducing spec

Characteristics:
The vaccine must provide effective protection against the pathogen, from which it is dé
disease or side effects. The protection provided by the vaccine must be effective over a lo
development of those Immune responses that are most effective against the pathogen in questio

Classical Vaccines: LR vuubane o < ?m%ko%tn{ bxt&hu ‘Reepmg :
Attenuated live vaccines - When the inactivation procedure to make an in i
{immunogenicty) of the organisms, the solution |srto use suspensions of i
but still immunogenic. Mumps, Measles and Rubella vaccines {combined

Inactivated vaccines - If the disease is not mediated by a single toxin, it m

antibodies by using killed {inactivated organisms) this is done in vaccines again
Polio {Salk) vaccine. Vivug P‘”"\"&M winlch o0, Qowss 1 Culdeoe £ thoa

activated
g U LEY ,“;‘-i"‘

Te. 4s-when the signs and symptoms of a disease can be éttributed esseniially to'tl IXin, a modified form of toxin,

Toxoids: Tetanus, Diptheria (shou!d not be given t efictent)

K sy o Future (?)" vaccines
Modern vaccines nl RIS (?)

et ‘__,5;.;11-[.{5.‘11;’,; . .

. Subuni{: inﬂﬁelnz;,perlussis * Synthetic polypeptides

a0
wie ? de EFte A i
+ Polysaccharide: Heamophilus influenzae + Antiidiotype antibodies - 1o Pa‘ﬁmgf ' \ﬂrz&f A as

B (conjugated), Meningococeus (group A a * DNA vaccines j‘a e ot
wiladias—g conjugated on non-conjugated), © « Vector vaccines a '
' \2 #’  Pneumococcus (conjugate and non- « Antigens inserted into food

' ! conjugated) ' , (bananas, potatoes)

+ Recombinant; hepatitis B

no B cells to produce more antibodies, they will disappear. Passive
antibodles from mother to fetus Artnf’mal passwe immunization is used in

' uch less Iikely to'produce adverse reactions, and their protection' last longer {3-6 months) against

aised in horse against diphtherié toxin (equine diphtheiia entitoxin) also a similar serum

[ ume tetanus antitoxin,that is be:ng replaced by human tetanus immunoglobulin."Active
¥ Iecule into the body, which causes the body itself to generate 1mmumty against the

the B cells with their antibadies. ' ’



Active immunization

naturaily If whole microbes are used, they are pretreated, attenuated vaccine. Dependm
with dead microbes, parts of the microbe, or treated toxins from the microbe.

Active and passive immunisation

Active Passive Immuaisaiion
immunlstion

Speed of response Defayed Prompt

Length ofresponse Long-term Short-ferm
Clinical use Long-term Treatment, short-term
\’ preophylaxis prophylals

o wimmorsy
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Ionger (3-6 months) against hetero]ogous {few weeks).

Treatment of diphtheria is made with antiserum ralsed in horse agains |
is used in botuhsm and still some countries used equine tetanus antitoxin

-substitution of missing specific antibodies
-used mainly againsf toxins

. short term effects

-no immunological memory is induced

ith cold-ethanol in order to
ion from total human serum.

Pooled Igs are prepared' first collection plasma or se
increase the proportion of Igs concentration: This pr
Final preparation should be free of hepatitis and 1

Immunoglobulin Derlvates:
- normal immunoglobulins {for intramuscular;
- intravenous or subcutaneous immunoglobuling

anaphylactic reactions.

Indications:
-replacement m antlbody defi ciency

g A, after splenectomy' int
pla..fets }

In people with IgA defj
of anti- IgA. ,

antitoxin after infection), Botulism {eg Iy on, if it was active one would use inactivated tetanus toxoid and
diphteria toxoid. i '

pealty

Laﬁg Ck\'}\: - G, waalfs -~ -\5%.& CUJ\.!W AR, Y s\ﬁi)}cx@) e wi!}(l\{b l«‘\'c 2o 'u‘_‘ ol
:Rh- mothers, in a 72 hours peri-natal period to prevent the1r immization by fetal Rh+
f‘}gmu,;cﬂfég ,J{(ﬁu) ,D.Pe%a\ R‘.\D e 2uss On d.*}"r’;‘l.}?é Q;Jﬁfc EutH g PeTaUnE 4LV,:1¥”P = T
N eadt - Aane ¢

on-specific immunoglobulin.ds ;yétes { pooled Immunoglobulins), for instance in situations of 12 deciciency treatme_nt .



bronchloconstrlctton and diffi culty breathing.

Mam causes of Anaphylaxis:

-Drugs - penicillins, cephalosporins, 'protéolytic enzymes, local ang
-Foods - nuts, seafood, chocofaté .
-Allergen desensitisation, allergen skin tests

-Bee or wasp sting

;ién_ markef)

-X-ray contrast media, contalning iodlne { dlrectly activates comp[ement:

T. ltages:
1. Sensitisation — production of igE (no symptoms)

2. Second exposude allergen bhinds to two or more IgE tha syiiptoms present)

v
Clinical Symptoms:
- hypotension (below 90mmHg, secondary to vasodi

- tachycardia
- dyspnea (cause by bronchloconstrlctlon)
- abdominal pain, nausea

- urticaria on the skin, sweating, ttchmg
- contractions of the uterus

- Deatl - sutfpcodion. &

Treatment of anaphylactic shock:

-Adrenalin intravenous[y or intramus ular ogr/ke re edly vial has:y ine should administer the vial in 3 doses, one
choi jon effects. it also improves cardiac output,,

-Oxygen

-Vasopressor ag
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Atopy. The role of IgE. Medlators of the aIIerglc react:on ?Earlv an‘d':f:—'f"-_'-

late phase of type-| tmmunopathologlcal reaction.

Atopy Allergy. The genetic prechsposxtwn to production of IgE (type | hypersensmwt
approximately 20%.

Probability of atopy in a child :
—  Both parents atopics: 80%,
—  One parent atopic: 50%,
— Nopatent is atopic: 15%.
IN MONOZYGOUS TWINS — 50-60%

Regulation of IgE production:’

«~ ' Positive regutation: iL-4 a IL-13 {products of Th2 cells, allergy is a typica
*  Negative regulation: [FNg (product of Th1 cells, you cannot use {FNg as
! i . .

BIOLOGICAL EFFECTS OF HiSTAMINE
Receploms: - _ W o
» - H1: Smooth muscle contraction, 1ncreased pe F i uction of nasal and bronchial
secretions, chemotaxls of leukocytes ; broned 5 ‘ ' :
+ - H2:increase in gastric juice production, i
. H3 receptors present in CNS
o Hu patdicde ot il o med
watd HAME nesy anthns +
Diagnosis: You cannot use IgE serum levels meas
by eosinephil number or by skin prick t

??? CHECK THE SKIN PRICK LUNG VOLU

The main mediators of anaphylactic'shock

PREFORMED MEDIATORS: (symptoms cau

-Histamme ngr ase smooth eability -H1 receptors; mucous secretlon of -
% rac . : - S .

re  Btory and gastri
-Heparin (anticoagulant):
-Platelet activation facf

| T - N
es cheémotaxis of neutrophils}> 4\‘0&}3\0?\»;\@\&\)4\&5\%3

fsandint o goian) , :t 'E
X rs (eiceﬁdrdda' P'}'D %\mj_“ la}‘-’u’\u?wi Y P\E&&l&& C\C{L ’?O ZI’)
ot &\\'l‘{{\b\ﬁ e 55*3-01’ S 7

f?@"-"f;j!af"*"f"”ﬁfé’ﬁ , 35/9-'?0 stiulale {nmaime A0, o ise s Ferens



Phases; 7 _

lmmed_iate' phase: clinical symptoms evolve in several minutes, mediated by histamine. ((\egr&n- &l wa st cef !5\) :
Late phase: symptoms evolve after 6-8 hours. Mediated mainly by leukotrines and prostaglandins. (v\e\o\g 53!\%‘!\%19‘45 *’%-"‘»5“*"

Examples of atog"c diseases:
- Hay fever

- Allergic Rhinitis
- Asthma
- Atopic Eczema
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Diagnosis and therapv of atopic diseases

Examples of atopic diseases:

- Hay fever

- Allergic Rhinitis {reactions.to inhaled allergens by mast cells in mucosa}

- Bronchial Asthma {reactions to inhaled allergens by bronchial mast cells)
- Atopic Eczema - ilat o @idumis - dyipays o p.e,auwwg skin dasnes " Necor aa\vcg

- urticoanio. (kind 5 sttiuvadh-dosk ved, ‘rm&?@n&‘mﬁ ngmp{)
- Adge conunciyis L{mbgwmch -

_ s»é Ot
Diagnostics. .
- Past history

- Eosinophilia

- Skm prick tests \ .
- Provocation and ellmlnatton tests -—dm’t t,ersumc $ams.= ﬁ@!s /::f o w[d

Tr- ‘ment:

- anergen avoidance
- antihistamine

- chromons {mast cell membrane is stabilized, must use se
- glucocoticoids (anti-inflammatory, highly efficient)
- toplcai stermds (excellent for a&mmmas)em ‘
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and phagocytes that encase the Infectlous orgamsms while they are being destroyed 'Ta,
it is mainly |ntracellu!ar parasites.

Caused by: _

1) simple chemicals e.g. nickel

2) plant materials‘e g. pdison vy
3) drugs e.g. toplcally applied

4) cosmetics N

Prirmipal mechanism of damage in:

1) Tuberculosis and contact dermat'itis;

2) #-mgal, viral, pérasitic infections )

3) adte and chronic transplant rejectlon )

Mechamsm - LC&.MT&JJS)
APC phagocyte and preserit Ag to Thi cells that are ac

(supresses Th2 and expand Th1 population), MCF {r of T-cells, phagocytes, fluid
and proteins to the zone of infecticinr.Ar large numbeét : < and fuse together to form
giant cells {Langhans) grahuloniatbus infettio_h. | M tigenfragments on thei association with MHC | and I
and stimulate cTcells and more Iymph(_)kihes w ot distinguish from affected and

non affected cells so they form a lot of colfat ‘ ' ' '

actic for _rﬁackophag_es), IL32

Crohn‘s Disease 777

Trea'tment:Topiédrugs {steroids} and lodine

and have respon'ded to an antigen. For instance,
an indicator of a T cell response to the
detect past or active mycobacterial infection.

a DTH reaction to a mycoba
i bwé‘f%ria This is the ba

Tuberculin Test:
A tuberculin skin tes
{antigens) underzg_

est is done by putting a small amount of TB protein -
posed to the TB bacteria i in the past (Mycobactenum
red bump at the site w1thm 2 days

i n der vative (PPD} he test is often used ‘when symptoms, screenmg,
7 ooy Q&{W& (()Mp&wc W\ixluue of cinhgens.

cted with TB. It also canno_t tell if the infection is Iatent (lnactlve) or is active

Ve needles forn syinges



In Vivo testing of t-lymphocytes function - MERLEUX MULTITEST:

The Merleux multitest is a commercial test comprising 8 lines with tips c_émtalning various bacterial or fungal antigens
gelatine. Most individuals have been exposed to these antigens already. The lines are pressed into,.the skin for intracutaneou
The skin s checked approximately 48 hours later for delayed type hypgrsensitivity reaction :

1. Tetanus
2. Diptheria
3. Streptococcus
4, Tuberculin
5. Contol
6. Candida

7. Trichophyton

8. Proteus

onihe tualece of Aumou cetls. :

NEOANTIGEN: chemicals bmd to directly to intracellular protein causmg
expression > CD8 actlvatlon > cytotoxlc cell mediated response) Te u}._u

R

HAPTEN:
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Immune complex medlated Immunopathologlcal d:seases

Immune complexes are antugen antlbody complexes They usually form when antlgen met
cleaned by the classical complement pathway or by the transfer of immune com_ple_xe_s
Phagocytosis. The cleaning methods may be inadequate when there is excessive prod

: TYl’E il1: antibody mediated reaction like type {and I, but areid'irected agaihot SOLUBLE antigen
complexes are produced durmg normal immune responses if they are not too large they can bec¢

'Zones affected by the Type Hiwactions: C )
) GLOMERULl complement actwatlon leads to damage and posslble g

3)-SYNOVlAL MEMBRANES —~ deposition of complexes and_comple’r’nent activ
4) SKIN - deposition, mflammatlon and rash e

Qfazﬁpu '
R llon : : e
1. Complexes formed by cationic Ag’s bind awdly to negatwe Com ood vessels and kidney
glomeruli, and these complexes usually produce long fasti : -

2. Complexes may also bind to Fc receptors of mast c¢ s and vasoactive mediators.

which damage the tissue.
ckage occurs, ending in

3. Neutrophils ingest the complexes and release degrad
Neutrophils together with platelets begin to pile;
" haemorrhage and necrosis of local tissue.

Typical disorders resulting frém Tyge il
SERUM SICKNESS: e.g. horse antidipthe g o
Following the injection of foreign serur : _ time, antibody production starts. Presence of Ag-Ab_
leads to formation of immune ¢ompl 1 2 Sposite i esult in: fever, uticaria, glomerulonephritis, etc. -

IMMUNE COMPLEX GLOMERULONEPHRITI o o ‘
Damage to the glomerulusefo wi ition iy jat : esult of certain viraf or bacterial infections.
Qraruatived o - o
BRI MATOID ARTHRITIS {
Serum and synovial flu
complexes on synovial

G Fc fragment, which leads to deposits of immune
he complement causlng mflamma’uon

 SKIN RASHES: - 0] d@pagll |
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Autoimmune reactions: mechanisms of triggering the autoimmune -

reaction. _Genetic and Environmental influences.

Mechanisms:

1. Cross reaction with microb[a[ antigens ~ some mlcroorganlsms have epitopes which a!so occur on sé i
2. Polyclonal activation —gg;ﬁg‘i gT"“ns such as malaria can polyclonally ac I B

3. Alteration of normal proteins — drugs can bind to normal proteins and m
4. Release of sequestered antigens — sperm, cns, lens etc are all seques

5. Supression of suppressor T-cells — by drugs, or in elderly patients.

G-~ tic predlsposmon to autoummune dlsease mherltance is polygen;c 50 there isar enes. One gene family that 1:

Dc\x,-.xa MOSOML ©
Ankylosing Spondylitis  B27 -~ H{f, ~T>

Type 1 Digbetes DR3/DR4 :
Rheumateid Arthritis DR4 _?' H LA "E

ENVIRONMENTAL FACTORS:

i



Immune Tolerance

immune tolerance is when the immune system recognises an antigen
antigen can have three possible outcomes;

- Activation of lymphocyte

- Tolerance {inactivation or killing of lymphocyte)

- ignorance

It is determined by the nature of the antigen-specific lymphocyte, the
are that it prevents unwanted reactions, trets allergiv/autoimmune di

Central Tolerance:
- Negative selection during thymic education )
- Deletion of autoreactive B-cells in bone marrow < \L;&J'ed e

Peripheral Tolerance:
in T-cellsis due to:

- C!- ~al deletion (stimulation by antigen > apoptosis by Fas-Fas liganc
- Liwaal anergy {no co-stimulation of CD28 by B7 of APC)-> du.& “’{'} £
- Clonal ignorance {not enough Ag, insufficient stimulation
- Supression by regulatory t-cells (secrete 1110 to inhibi
In B-cells is due to: )
- absence of costimulation from specific Th cells

Regulatory T-cells:

Treg cells: Inborn tolerance, develop in the thyr

Trl, Th3: peripherally induced, isrolved in acy
} 3

Acquired tolerance;
LOW ZONE TOLERANCE - repeat injec

HIGH ZONE TOLERANCE — high dose

Mechanisms of breaking Immune toleran
- Visualisation of hidden Ag

- AlFS g!g%t;z‘.%? self-antigens b
-Gious reacﬁc‘vlty of ant]geﬁ
- Defect in suppressor §

- Excessive stimulation’@

.splant rejéect]

mune tolerance
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Laboratory tests for detection of autoantibodies. Antinuclea

other clinically important antibodies

Antinuclear antibodies

- antibodies directed against contents of the ceil nucleus

- are present in higher amounts than normal in autoimmune diseases :
- ANA tests can be used to measure the pattern and amount of ANA which is useful for aiding diagnosis

- detecting presencé of ANA is a good screening test for SLE {prevalence Is z{[rilo 100%). -

Test:
1S mple of tissue drawn from patlent {containing ANA) and mlxed W|th

2) ANA will bmé to the cell nuclear parts - P —

3) A seconds antibody with fluorescent dye is added and binds to the ANA ant_

4) Viewed under UV m|croscope

Po;.d'v'ity of ANA:

SLE — 95-100%

Rheumatoid Arthritis — 15-30%
Autoimmune Hepatitis — 20-60%
Healthy Persons — 0-4%

Elderly — 10-20%

Systemic Lupus Ervthematosus:

- wornen to men 10:1

- starts in early adulthood

- predisposition with HLA DR3
- symptoms: fever, weightloss, butterf]
- most symptoms are cause by depo

erulonephritis, joint péins

Other cllnicallv im_portant antlhodleS'
Dar dues against B istands in’ ps
) rheumatOId factor {lgM bin

D QA.,P\.‘C-UZB‘-D ‘:}vk'
D Grvowen Seoa)
2 Hﬁg}»i«k‘@m
DsLe |
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Transplantation Immunology

AUTOGRAFT: from one part of the body to another

ISOGRAFT: between genetically identical individuals (monozygous twins)
ALLOGRAFT: between members of the same specles

XENOGRAFT: from a foreign species

Re|ect|on'
HYPERACUTE — antibody mediated ~ occurs within a few minutes

ACUTE - T-cell-mediated — occurs after a few weeks — REVERSIBLE BY !MMU&OSUPR’@@SION‘
CHRONIC = both antibody and cell mediated ~ occurs after years

Most frequent types of organ transglant, Ratio of SUCCEsS 15 year graf !
Kidney: 80-90%

Heart: 70% Hentl
Lung: 40-50% l‘*"ﬂ'r
P:  has fonoees
Cornea

Kidney transplant: living donar can give one, and recipie
n ny HLA antigens)

- can cause graft vs host reaction (in allogé ! _ Isin the trans}zorted bone marrow recognise recipient
tissue as foreign and mount an atta

Compatibility Tests:
- ABO group
- HLA typing
-C 5 m&RHing: must be negativ

cipient serum should; leuKocytes (MHC Class-1 Ag vs Ab in serum}

Immunosupression:
- high dose steroids

- anti lymphocytic
- monoclonal antj
- alkylating agents
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Immunologacal aspects of blood transfusion. Polvsaccharide and

protem blood group antlgens. Adverse react:’ons 0 ransfusu)n-

Transfusmn isa transplantatwn of arculatmg b[ood calls, platelets or plasma fom one'in
blood loss due to haemorrgae, ortotreata dch:ency in one or more blood types.

The majoi‘ barrier to transfusion Is thég’ résence of foreign blood group antigens:

Poiysacchande antigens of onod group antigens:

- most lmportant is the ABO system {detérmined by 2 foci, H locus and ABK
- in rare occasions, patients can have BOMBAY PHENOTYPE where the
-the H substance is the core substance of the ABO antigen

-igM antlbod|es detect A/B antigens, and they are present even wnhout Ag

_Eben?type : Genotvpe Antibodv in Serum
; :

A . mA0 AntiB

B BB/BO
AB . AB (u. Recipient)
e} 00 (u. Donor)

Protein antigens of blood groups;
- most important is Rh system

- Ab of IgG isotype, and develop aft
- Rh- can develop anti-Rh antibodi_eéxa
- can be a problem when the mother is Rh
- minor protein blood groups = Lewis, Kelly, Duf

i-Rhantibody)

A Ise Reactions: :
HAEMOLYTIC — headach

FEBRILE — antibody aga
ALLERGIC — urticaria;
TRALI SYNDROME

) haemogibbin clasts
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)In a normal pregnancy, humora{ immunity prevails, due to an mcreased release of Th2 cytokmes.
protects the foetus from cell- mediated attack '

of NK cells and TNF.
gAlfa-feto protein'from the foetus causes irﬁrﬁuqosu'ppreséive effects on th
9 Bloékage of lymph nodes which drain the uterUs'prevents ahtibodies enterin

Human chorio- gonadotropm (HCG) has a negatwe charge which repels the mother

b : : _

)No classwaE HLA antigens are expressed, but thrs makes the trg asts & trophoblast expresses HLA-G
antigens which bind with lnhlbltory receptors on NK cells, , ippression. Egs; xpressed on trophoblasts which

kills T-cells ' '

Maternai 128G antibodies are actively transported to.th nd also on the intestinal
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Immune system and tumours. Protective mechanism against =

tumours. Immunological diagnostics and treatment in oncolbﬁv.

Immune surveillance is a physiological function of the adapti¢e immune system, to prevent outgrowth of transformed cells ‘and to' destro
these cells before they become harmfui tumours. ’ '

Tumour antigens: )
TSA: tumour specific antigens — newly developed antigens 7
TAA: tumour associated antigens — normal antigens with increased malignancies

Tumour-antigens in different types of tumours:

VIRUS INDUCED TUMOURS: antigens are virus specific :
CARCINOGEN INDUCED TUMOU'RS: no inducer related specificity
'SPONTANEOUS TUMOURS: antigens are variable

Immune resp onse to tumours: .
- cyt'otoxic T-ceils

St Rlls WK eth

- ADCC "

- activated macro;ﬁhages

Protective mechanism of tumours:
- low immunogenicity of tumours

- low expreésion of HLA-1

- antigen modulation

- immunosupression = pfog’taglandih, IL10, TG
- large tumour mass

Immunodiagnostics:
- detection of tumour assoclated spec
- monoélonal gémmapathy (Paraprbteins)
- alpha-feto protein (in hepatotellular carcinoma)
- ¢~ "jonembryonic antigens’
- ihwiiunophenotyping of

Monoclonal antibodies™ -
Lymphokine activated cells, cilti
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Immunity in childhood and in elderly.

Immune system tn infancy and childhood:
. lﬁcreased susceptibility to Infectiousns diseases.
L CEinicaI course of infectiohs are usually mild.
. Exceptaon severe course of Infections caused by encapsulated bacteria durlng i
. Atoptc diseases usually begin in ear[y chtldhood

K Autmmmune diseases are relatwely rare.

Immune system in adulthood:
. Ihfectibus dfseasés are infrequent hut may be severe In course.
. Auto;mmune diseases typlcally begln in early adulthood.

’ Hrgh preva[ence of allergic dlseases contmues from chlldhood

Immune system in elderly:
*+ Weak primary immune response, secondary jrh
* Decreasein lymphocytes, mainly CD4+, serdl
" Immune response is generaily decreased

*. Diturbed regulation of the i immune sys
iead fo clinical dlseases
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Manipulation with the immune system - immunopotentiation,

immunosuppressive agents

ImmUnopotentiators, also known as immuhostimulators, are suhstances {drugs and nutrients} that stimulate the b
inducing activation or increasing activity of any of its components. One notab!e examp!

factor (a protein secreted by macrophages)

immunesystem

There are two 'mair_l tategoriesbf immi.mostimuiants: .

i immunostimulators. Usually with microbial or r mammalian cell ;
7 _!eads to dlmlmsh in the size of some cutaneous maltgnancues

lmmunosugression.
er transplantation or in

se P auto:mmune dlseases

Antiinﬂ_ammatq'ry' agents: CORTICOSTEROIDS_ (stabllise ty ¢'of lysosomal cells, inhibit activity

of inflarm rﬁatory cells, and inhibit t-cell cytokine producti
ANTIM ETABOLITES

s of the double helix
Antifo!gtes_.—e.g_. cyclosporins ~ causes redug ytokine producti 2/ : ptors

in aukoimmune diseases such as Good Past

) sed also for collection of specific Ab rich plasma
for use as 1SG (immune serum globulin). B

‘{ial immunomodulators




@ _\—J\‘@v\,ut, wlabor o Mo T Suyate —\W\Mo?c;\—e_w’(iaﬁw ) Immestosc PYC&S‘

\wmmx ow)ﬁ&hw:) enhancement 5{'\*\@ e &%51 L2 s \03 0 Sp,uej & exted
QL :L‘C’-v thﬂ_ﬁPm@uk ~ )03 ,%u,ol@ﬂsmg e Auedoion
cean \JMWO-S’PW\%L&}‘&A \‘

\Mwumus\’\mula}b\ﬂ d"u—gi

b %\:\W Ammuneshrag Lades . Enos\\a\eq:

bogjokings k-2, 1PN~ (oncelagy)

b 'J“'f\bbmic /Q,L&Luww

b Beclestal  {nmuvomedalolss ¢ Ribomunyl

\\’—"“‘_'"E‘LMS poression = inklghhon & e o were Componty 8 Ve adaptve [innole Tpamune sysk
be_gswL'ung 'ELD;M awn unc\hl{,ma diSEﬂSC o jwkw‘\‘cﬂmuﬂ Trduced bﬁ‘ (;ngs ue\fsr he

Purpse  of prevenbry of hreakinyg greft vejechon or autsimmune Aigeone

\V-‘\MVID 3M—PP!€~S§\\1-Q Q\-»u?os

b Hi\ﬁ\\ dose é‘s‘(w{gfg ; bﬁe(/fs = CH&b\ing'S , bM, skin alﬂansc.s (g\uwcor—\%w\ds)
b Ruane anhxg)uwia*s 1 o.z,a-‘cbdol')vtne (‘\Me\ﬁm W nucleic acid Sgn%ﬁfs@ fﬂ:‘fr\:“‘s‘::“z
L : . . ost £ mmilno dee compound) [ sunthesis =)n
> ALK%\OJ\% a%ew‘s } Cgc,\o?\«oslg\/mwo\e (mos‘\ Poken prmiLn g"“?‘“i e P SMCER%&,’
b A fotaden + mekobrexate (fate vasded for DA B‘d””?“”zt -

(inlaibits caltinesun (which m@ f}ra_mcri(}’n'm e I~ 2)

' Taldnewrin ‘a,njraﬂonisk: Cﬂdoslvor’tm
6 organ transplants A succons due Fo tiin g

b) %\OCk (5;(— (?UJJI!\Q jb-r\_ﬂw_/;m ! W‘\OCO F\\C“O\a}ce—
okt ’l"ltémp\wuatw & LoD Xhedsr le sis —y

by Aw\‘r\tém Wotubic 2etum b polnden 3 Yoodues
0 Jh: P DS o) on ol m.-_gl,iu)i& oPsonTSa«‘(:\.Sﬂ ! gDU.G\MQA bLﬂ

Y
J ek Complement wediaked *
tA aru/,‘% Ifju;b.w\-, P )
o s Uiver xgplean -
Cm"’f’{' Vs host diseans Aemeval by RES I P
(Tlym) {8-tyw) (6, Trwenocyled
K-S

L \ugnockonal ouniinedin ¢ anki-CBB | anki (D20, anki-(D
b Wige Qose Toy- Suppensts oukplmwmuns dlpeasen oy %n)n'\‘oﬁ\‘né phogpagtosts

\’ ‘\mmuueé\sﬁkdwcj treadwat
L ‘b VABAADUD '\\'OLY\%YJ\MJC

b Gewne thoreqy
b Ta gnglocament ! anaphyiuctic shock i gh dad- ppt




Secondary phase - vssua]:sat:on of the fact of prewously occurred prlmary reac

\.\“\ﬂ&,hw

)tma?‘on reactions;
!mmune complexes form (corpuscles are clumped together
ANT!SERUM and CORPUSCULAR ANT!GENS Direct agg[utln

to reaction between
nation {e.g. latex agglutination).

Hemaglutmatmn.
- detection of agglutmating antibodies in serum sa

- hemaglutmatlon can occur when the dist min} to a solution with a low ionic
charge
Causes of no agglutinetidn: monoval repulsiv tigens, low number of bridges between antigens

anti o,qyé( oombs serum) Causingragglutination.
INDIRECT COOMBS TEST

antibodies. Add coom

um, aiHRm erythrecytes and wash out the unbound

dies In circulation:
Positive Coombs teist

Precigitafion:

Reaction ‘between polycional an complex lattice of interlocking aggregates is formed.

ith excess antiserum, soiubleimmune complexes are formed.

of soluble immi plex, place-d In a cuvette and scattering of light is measured.
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