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Immunoloji

e Immunoloji, yabanci materyalin taninmasi  ve

uzaklastirilmasindan sorumlu molekiiller, hiicreler,

organlar ve sistemlerin incelenmesi olarak

tanimlanir.

* Bulasici hastaliklarin incelenmesi ve viicudun bunlara
tepkisi, immunolojinin gelismesinde dnemli bir role

sahiptir.



Bagisiklik sistemi

Bagisiklik sistemi, vicudu bakteri, virls, parazit ve
mantar gibi "yabanci" istilacilarin saldirilarina karsi
korumak icin birlikte calisan bir hicre, doku ve organ
agidir.

Bagisiklik:

Bagisiklik, vicudun kendisini patojen mikroorganizmalarin
istilasindan koruyabilmesi ve zararli etkilerine karsi savunma
saglayabilmesi olarak tanimlanabilir. Bagisiklik iki ana gruba ayrilir:

Spesifik olmayan bagisiklik (Dogustan Bagisiklik).
Spesifik bagisiklik (Kazanilmis Bagisiklik).



Antijen

Bir bagisiklik tepkisi Uretebilen canli (O6rnegin
virlisler ve bakteriler) veya inaktive edilmis bir

madde.

Antikor

Bir antijeni ortadan kaldirmaya yardimci olmak icin
B lenfositleri tarafindan Uretilen protein

molekilleri (immiinoglobulinler).



Bagisiklik sisteminin ozellikleri

* Genis spektrumlu * Yuksek spesifisite
yanit: * Patojen turleri
. Bakter * Oz ve 0z-olmayan
. Toksin| antijenler
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. * Genis dagilim
* Parazitler
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* Yabanci hucreler » Genis hareket alani

o Partikiller
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The functional importance of the immune

Role of the immune system Implications

Defense against infections Deficient immunity results in increased
susceptibility to infections; exemplified by AIDS

Vaccination boosts immune defenses
and protects against infections

Defense against tumors Potential for immunotherapy of cancer

Clearance of dead cells and tissue | Deficient immunity can lead to secondary

repair infections after injury, and excessive immune
reposnes can lead to fibrosis and organ
dysfunction

The immune system can injure 'ﬂ;mune responses are thﬂ: ca'::es:.' of
allergic, autoimmune, and ot

inflammation

The immune system recognizes Immune responses are barriers to

and responds to tissue grafts transplantation and gene therapy

and newly introduced proteins




Subjects In Immunology

Cell mediated host defense functions
Antibody related defense mechanisms

Hypersensitivity reactions ( Including
Allergy )

Auto Immunity
Immunodeficiency
Transplantation
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Reported number of smallpox infections by world region, 1920 to 1977
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THE MANY COMPONENTS OF ORGAN TRANSPLANTATION

ORGAN, TISSUE, OR CELL:
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How Does Immunotherapy Work?

Tumor cells bind to T-cells Immunotherapy drugs can block
to deactivate them tumor cells from deactivating T-cells

T-cell Tumor T-cell Drug Tumor

Immunotherapy - New form of Cancer Treatment
Gb CoruMBIA UNIVERSITY = . = =
ML/ Mepicar CENTER Now available for patients in India
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Basic classification of
Immunity

Passive (matormal) ]
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ACTIVE IMMUNITY PASSIVE IMMUNITY
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Infection Vaccination antibodies antibodies




The human immune system

_— Immune system ~__

acquired innate
/ \
White blood cells Initial immune
tackle certain response
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mutated body cells

Defense cells

in the blood: Protection from
B lymphocytes the inside:
bacteria-killing
\l/ substances

Antibodies

/
Defense cells in ,
lymphoid tissue:

T lymphocytes ‘

’—\ First order of attack
in lymphoid tissue:
macrophages and
killer cells

cD Source: DW



Primary vs. Secondary Immune
Response

The initial immune response to a
particular antigen is called Primary
Response,

It takes approximately 10 to 14 days
for antibodies to be produced.
Primary response result in the
production of memory cells

The second immune response to the
same antigen is called Secondary
Responsejt is characterized by
large quantities of antibodies which
take less time to be developed than
primary immune response.

Secondary
response

Primary
response

Relative antibody concentration

in blood plasma
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- Dogustan gelen bagisiklik,
enfeksiyonlara karsi ilk koruyucu
bariyerdir.

Dogal ve

Kazanilmis
. o » - Enfeksiyondan sonra yavas
Immunlte yavas devreye giren ancak

enfeksiyonlara karsi daha etkili
savunma saglayan bagisiklik
tepkisine adaptif bagisiklik denir.




Innate and Adaptive Immunity
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Innate Immunity Adaptive Immunity
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Dogal ve Kazanilmis Immunite

* Antikorlar, serumdaki bulasici ajanlari yakalar ve

mikroorganizmalari yok eder
* T lenfositleri, hiicre icindeki mikroplari notralize eder

* Dogal ve edinilmis bagisiklik tepkilerinin kinetigi benzerdir

ve farkli enfeksiyonlara gore degisebilir.



Dogal Imminite

* Dogustan gelen bagisiklik terimi, mikroplarin girisini
engelleyen ve konak dokulara girmeyi hedefleyen

mikroplari yok eden konak savunmasidir.

* Bu savunma saglikh bireylerde her zaman

mevcuttur.



Dogal Immiinite

* Mikroplarin iceri girmesini onlemek icin
fonksiyonellesmis dogustan gelen bagisiklhigin ilk

savunma hatlari;
* Epitel bariyer,
 Epitelyumdaki spesifik hiicreler

* Dogal antibiyotikler



l //

- Dogal
Immunite

* Mikroplar epitelden gecip

dolasima girerse, fagositler,
dogal oldiriicii (NK) hiicreler
olarak adlandirilan ozel
lenfositler ve kompleman
sistemin proteinleri tarafindan
saldiriya ugrarlar.

>\



Dogal immunite

* Dogustan gelen bagisiklik, bircok enfeksiyona karsi
efektdr olarak savassa da, insanlar icin patojen olan
mikroplar, dogustan gelen bagisiklik tepkisine

direnmek icin evrimlesirler.
* Bulas gerceklestiren ajanlara karsi gelisen savunma
gelistirilmesi kazanilmis bagisikligin gérevidir.

* Bu nedenle, edinilmis bagisikhk sistemindeki
bozukluklar enfeksiyonlara karsi artan duyarhlikla
sonuclanir.



Adaptif Immunite

Adaptif immunitenin en
onemli elemanlari

Antikorlar

Lenfositler

Antijen sunucu
hicreler

Sitokinler




Edinilmis bagisiklik

e Kazanilan bagisiklik tepkileri, yalnizca mikroplar veya antijenleri epitel
bariyerini gecerse ve lenfositler tarafindan tanindiklari lenfoid organlara

tasinirsa tetiklenir.

* Edinilmis bagisiklik tepkileri, farkli mikrop tirleriyle savasmak icin

0zel mekanizmalar olusturur.

e Ornegin, antikorlar hiicre disinda yasayan mikroplar, T

lenfositler ise hiicre icindeki mikroplari yok eder.
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Innate and Adaptive Immunity Interactions

Antibody-Dependent Cellular Phagocytosis

(ADCP) Lysed

Target
Cell

Phagosome
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Dogal ve Kazanilmis Immunite Etkilesimleri

* Ornegin, antikorlar (edinilmis bagisikhgin bir

bileseni) mikroplara baglanur.

 Antikorla kaph mikrop, kolayca fagositlere

(dogustan bagisikligin hiicresi) baglanir ve onlari

aktive eder, boylece mikroplar fagositler

tarafindan sindirilir ve yok edilir.




Aktif Adaptif Immunite

e Hiimoral immiinite

 Hiicresel immiinite



Himoral Imminite

 Humoral bagisiklik, B lenfositleri tarafindan Gretilen antikor

adi verilen proteinler tarafindan olusturulur.

 Antikorlar, kanda, mukoza sivilarinda ve mide-bagirsak ve

solunum volu gibi mukoza organlarinin limenlerinde

bulunan mikroplari ve mikrobiyal toksinleri notralize eder.




Himoral immdinite

 Antikorlarin  o6nemli  ozelliklerinden  biri,
mukozal vylzeydeki mikroplarin ve kanin
konak¢i hicrelere ve ilgili dokulara ulasmasini

ve buralara girmesini dnlemesidir.

* Bu sekilde, antikorlar istila etmeden once

enfeksiyonlari 6nler.



Hicresel Imminite

* Antikorlar, enfekte hicre icinde yasayan

ve bolinen mikroorganizmalara ulasamaz.

* Hicresel bagisiklik, bu tir hicre ici

mikroplara karsi savunmayi saglar.

e Hiicresel bagisiklik, T lenfosit hiicreleri

tarafindan olusturulur




Hicresel Immunite

 Bazi T lenfositleri, mikroplari yok etmek icin fagositleri aktive

eder.

* Diger T lenfositleri, sitoplazmalarinda bulasici mikroplar iceren

tim konakci hiicreleri oldiiriir.

* B lenfositleri tarafindan Uretilen antikorlar, hiicre disi mikrobiyal

antijenleri tanimak icin ozel olarak tasarlanirken, T lenfositleri,

hiicre icindeki mikroplar tarafindan liretilen antijenleri tanir.




B versus T Lymphocytes

Characteristic

B Lymphocytes

T Lymphocytes

Ancestral Origin
Site of Maturational Processing

Receptors for Antigen

Bind with

Types of Active Cells

Formation of Memory Cells
Type of Immunity
Secretory Product

Functions

Life Span

Bone marrow
Bone marrow

B-cell receptors are antibodies inserted
in the plasma membrane; highly
specific

Extracellular antigens such as bacteria,
free viruses, and other circulating for-
eign material

Plasma cells

Yes
Antibody-mediated immunity
Antibodies

Help eliminate free foreign invaders
by enhancing innate immune re-
sponses against them; provide immu-
nity against most bacteria and a few
viruses

Short

Bone marrow
Thymus

T-cell receptors present in the plasma mem-
brane are not the same as antibodies;

highly specific

Foreign antigen in association with self-
antigen, such as virus-infected cells

Cytotoxic T cells, helper T cells, regulatory
T cells

Yes
Cell-mediated immunity
Cytokines

Lyse virus-infected cells and cancer cells;
provide immunity against most viruses and
a few bacteria; aid B cells in antibody pro-
duction; modulate immune responses

Long



* T ve B lenfositleri arasindaki bir diger énemli fark,
cogu T lenfositinin yalnizca mikrobiyal protein

antijenlerini tanimasina ragmen, antikorlarin protein,

karbonhidrat ve lipid dahil olmak tizere bircok farkl

mikrobiyal molekuli tanimasidir.




En onemli 2
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Adaptif o
Immiinitenin ozglllik
Ozellikleri




Features of Innate and Adaptive immunity

Characteristics

Innate

Adaptive

Specificity

Diversity

Memory
Non-reactivity to self
Components

Cellular and chemical
barriers

Blood Proteins

Cells

Microbes and products of
damaged host cells

Limited; germline encoded

None

Yes

Skin, mucosal epithelia;
antimicrobial molecules

Complements, others

Phagocytes, natural killer
cells

Microbial and non microbial
antigens

Very large; receptors are
produced by somatic
recombination of gene segments

yes

Yes

Lymphocytes in epithelia;
antibodies secreted at epithelial
surfaces.

Antibodies

Lymphocytes




Properties of adaptive immune responses

Feature Functional significance
Specificity | Ensures that distinct antigens |
elicit specific responses
Diversity Enables immune system
to respond to a large
variety of antigens
Memory ' Leads to enhanced responses
to repeated exposures to the
same antigens
Clonal Increases number of
expansion antigen-specific lymphocytes

Specialization

| 5ontraction and"
homeostasis

to keep pace with microbes

Generates responses that are

optimal for defense against
different types of microbes

Allows immune system
to respond to newly

- encountered antigens

| Nonreactivity
to self

" Prevents injury to the

host during responses to
foreign antigens

The two features that best distinguish adaptive and
innate immunity are specificity and memory
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Serum antibody titer

Specificity and Memory in Adaptive
Immunity

Antigen X

s Anti-X B cell
+) Anti-Y B cell




Ozgiilliik

* Bagisiklik sistemi, en az bir milyar

farkl antijen ve antijen

fragmanini avirt

vetenegine sahiptir.




Ozgulluk ve cesitliligin nedenleri

 Lenfositler bircok farkh klondan

olusur

* Her klon, diger klondaki
lenfositlerden farkhh  bir antijen

reseptor dagilimina sahiptir.



Each naive B cell makes a different, Recognition: This B cell makes

specific antibody and displays an antibody that binds this
it on its cell surface specific antigen.
Antlgen

Activation:
A T cell stimu-
Iates the B cell to

Population of 6
specific B cells
e
[ ]
Clonal Selection
a clone of cells

Theory / |

/ Plasma cells \ ‘ Memory cells
SANE R s
N
—

—— Antibodies 4\
Effector phase of the primary Potential secondary immune
immune response: Some cells response: A few cells develop into
develop into plasma cells non-secreting memory cells that
(effector B cells) that secrete the divide at a low rate, perpetuating

same antibody as the parent cell. the clone.




Lymphoid progenitor cell gives rise to a large number of
lymphocytes, each bearing a distinct antigen receptor
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Hafiza

e Bagisiklik  sistemi ayni antijenle  defalarca
karsilastiginda, daha buyuk ve daha etkili bir yanit

olusturur.

* Antijenle ilk karsilasmada, bagisiklik tepkisi naif
lenfositler tarafindan olusturulur ve buna birincil

(primer) bagisiklik tepkisi denir.



Naif Lenfositler

* Naif lenfositler
1. Immunolojik olarak tecriibesizdir,
2. Daha once antijenle karsilasmamistir

3. Immduin yanit gdstermezler



Stages of lymphocyte activation

* Naive lymphocytes

— Mature lymphocytes that have not previously encountered antigen;
function -- antigen recognition

— Preferential migration to peripheral lymphoid organs (lymph nodes),
the sites where immune responses start

« Effector lymphocytes

— Activated lymphocytes capable of performing the functions required to
eliminate microbes (‘effector functions™)

— Effector T lymphocytes: cytokine secretion (helper cells), killing of
infected ceYIs CTLs)

— B lymphocytes: antibody-secreting cells (e.g. plasma cells)

 Memory lymphocytes

— Long-lived, functionally silent cells; mount rapid responses to antigen
challenge (recall, or secondary, responses)



Sekonder Immun Yanit

* Ayni antijenle tekrar karsilasildiginda, ikincil
(sekonder) immiin yanit olarak adlandirilan birincil
tepkiden daha hizli, daha blyuk ve antijeni daha iyi
ortadan kaldirabilen bir bagisiklik tepkisi olusur.



Antigen X
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Ikincil yanit, uzun sireli hafiza lenfositlerinin efektor
lenfositlere dénlismesinin bir sonucu olarak ortaya cikar.



Immin Yanitin Basamaklari

. Antijen tanima,

Lenfosit aktivasyonu,
. Antijenlerin ortadan kaldirilmasi,
Immiin yanitin sonlanmasi,

Hafiza



Adaptif ImmUnitenin Basamaklari
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Phases of the humoral immune response

Recognition Activation phase: B cell

phase proliferation and differentiation
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Es Uyarim
 Lenfositlerin aktivasyonu icin en az iki tir sinyal
gereklidir:

* Antijenlerin lenfosit reseptorlerine baglanmasi (sinyal

1)

* Mikroplara karsi immun yanit olusumu sirasinda

uretilen trunlerin lenfositlere baglanmasi (sinyal 2)



Lenfosit aktivasyonu

Microbial
antigen

Lymphocyte
proliferation
and differentiation




* [kinci sinyaller ayni zamanda "es-uyaran molekiiller"

olarak da adlandirilir.

e CunkU hucreleri harekete gecirmek icin antijenlerle

birlikte calisirlar.

* |kinci sinyallere duyulan bu ihtiyac, edinilen bagisikhk
tepkisinin diger zararsiz bulasici olmayan antijenlere
karsi degil, yalnizca mikroplara karsi Gretilmesini

saglar.



Response
(activation)

No response
(anergy,
ignorance)




CLONAL SELECTION | | CLONAL EXPANSION W DIFFERENTIATION
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- Antigen molecules
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differin
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specificity Antigen
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molecule
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Apoptoz

* Enfeksiyon  temizlendikten
sonra lenfosit aktivasyonuna

Apoptosis: importantance in adults

yo | a ga n u ya rl S O n a e re r. Tissue remodeling (eliminates cells no longer needed):
. O See0 . @
* Sonu¢ olarak, antijenler ‘:o _ 308 Apmsgzo
tarafindan ~ aktive edilen % ¢ %

hicrelerin cogu apoptoz ile
elimine edilir.

e Ol hicreler, zararh bir
reaksiyon baslatmadan once
fagositler tarafindan
temizlenir.



!! LYMPHOID ORGANS

Primary lymphoid organs:

- Bone marrow
- Thymus
the cells of the immune system originate
in and mature here

Secondary lymphoid organs:
- Spleen
- Lymphatic vessels
- Lymph nodes

- Adenoids and tonsils

- MALT (Mucosal Associated Lymphoid Tissue)
GALT (Gut Associated Lymphoid Tissue)
BALT (Bronchus Associated Lymphoid Tissue)
SALT (Skin Associated Lymphoid Tissue)
NALT (Nasal Associated Lymphoid Tissue)

not for cell development. (final differentiation, activation may be
performed) The cells of the adaptive immune system recognize
here the pathogens



Lymphocyte maturation

Generative Peripheral
lymphoid organs lymphoid organs
B Mature Recirculation

Bone lymphocyte B lymphocytes

lineage
marrow
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Blood, |« cutaneous
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lineage Mature —
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Recirculation

Abbas & Lichtman: Basic Immunology, 3rd Edition. Copyright © 2008 by Saunders, an imprint of Elsevier, Inc. All rights reserved.




Primary lymphoid organs:

1- Thymus:

-T Lymphocytes develop within this lymphoid organ.

-Function: The clonal selection of T lymphocytes.
(Lymphocyte educational Center)

-It increases in size during fetal and neonatal life.
-It is progressively inactivated (curved spirally) following

puberty.

-Two important parts:
1-Thymic Cortex.
2-Thymic Medulla.
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2-Bone marrow:
-B lymphocytes are “home schooled” within this organs.
-Function:

Primary differentiation of B lymphocytes.

B lymphocytes begin to display |gM on their surfaces.
-The primary site for cytokines-Immune cell interactions.

-Bone marrow
removes the B cells
that show self-

reactivity by
apoptosis.




Secondary Lymphoid Organs:
1-Lymph nodes:
-It acts as filters to purify lymph.
-Divided into the cortex and medulla.

V afferent lymphatic vessels 7

_ lymphoid follicle
postcapillary
high endothelial
venule

=_//§) ~ marginal sinus
@ ™ medullary sinus

cortex

-The superficial cortex maily B el

paracortex

contains lymphocyte-rich iy /

nodules (follicles)

medulla
(mainly B cells).
- ' efferen
-The deep cortex is the // [ ohaicese
artery
T-cell-rich area.

3Imm



Lenf dugumileri

* Lenf digumleri, viicuda yayilan lenfatik kanallarin
cevresinde bulunan lenfoid dokularin toplanmasiyla

olusan noduler yapilardir.

* Tum epitelden, bag dokusundan ve cogu parankimal

organdan gelen sivilar lenfatiklerle bosaltilir.

* Dokulardan lenf diglimtune bosaltilan bu siviya lenf

denir.



Lymph node morphology
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2-The Spleen:
-The largest lymphoid organ.
-Concentrates blood-borne antigens and microbes.
-Contains T cells, B cells, and Large numbers of plasma
cells (secreting immunoglobulins into the circulation).
-Divided into:
1-Lymphocyte-rich
white pulp.

2-Erythrocyte-rich
red pulp (also
contains

macrophages).



Circulation of T lymphocytes

Lymph node Peripheral tissue

Blood
vessel

Peripheral
blood vessel

@Activated lymphatic
Tcell
Naive T cell

endothelial
venule




e Efektor T hiicreleri mikropu herhangi bir enfeksiyon

bolgesinde bulup vyok ettiginden, kan cogunlukla T

lenfositlerle iliskilidir.

* Bunun aksine, B lenfositleri lenfoid organlarda kalir ve

enfeksiyon bolgesine go¢c etmeleri gerekmez.

* Bunun yerine, B lenfositleri antikor uretir ve bu antikorlar,

dolasimdaki veya uzak bolgelerdeki mikroplari ve mikrobiyal

toksinleri bulmak icin kan dolasimina girer.




