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Part1
The objective of today is to understand the definition of immunology, its
importance, history of immunology and how it developed.
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**Functions of immune system:
- Main Function of immune system is protection against microorganisms
(defense).

- our response to them:
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So, the number of infections and duration of infection increases, also and
chronicity of infection.
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Autoimmune disease: the immune system will affect self-tissue.
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**Slide (6): Sciences and clinical parts related to the immune system:

1. Immune deficiency:
- if the immune system is not functioning well, then the person will have
immune deficient diseases.
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2. Hematology and blood transfusion:
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- ABO incompatibility usually leads to death (within 2 hours all blood cells will
be hemolyzed) — autoimmune reaction.

- *from other sources®:

Remember: ABO incompatibility can occur if you receive the wrong type of
blood during a blood transfusion.

The four main blood types are A, B, AB, O

So, let’s say you are type A, then your RBCs will have proteins attached to
them called “antigens” (A antigens), your immune system will produce
antibodies for any antigens you don’t have in your own blood.

That means that people with type A blood create antibodies against type B
blood (B antigens).
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3. Allergy: (hypersensitivity reactions)
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- Exaggerated immune reaction against non-harmful material.
Note: 10% of people have hypersensitivity reaction.

4. Autoimmunity:
- over functionality of immune system.

5. Transplantation:
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**How does the immune system work?

- immune system function is protection against foreign bodies
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** Protein in meat is also a foreign body from body cell tissue, but also
immune system doesn’t attack it.

** Differentiation from self & non-self / harmful & non-harmful / body
protein & non-body protein!

** Tolerance
z o immune systemd! 3 « J sl foreign bodyd! Jax Wl 4dl ¢ 3 g3l (e 3 ke 0 I
fooddb ray U Ly i sla 5 daaaley Jaw @ld day (o 8 30 GG 53 0 AUy ¢ daalyy
() 3 5l Gesy) S5 S 5 in small dose L;J:ud ¢ JS dﬂaﬂ\gﬁaﬂwew oaiiy cligl)
(immune systemd) 4le < jaty sl
< g2k A tolerance of microorganism ey Wl ¢ o 23 toleranced) o -
.chronic disease



** History of Inmunology:
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430 B.C:

- Remember: Plague is caused by Yersinia Pestis.
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15t century:
As we know, smallpox is a killer disease, and we don’t see it any more, we
see the minor disease of it:
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But it’s used to be known that if you have smallpox disease then you will die,
and only few people survive.
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1796 — Edward Jennar:
(very important)
- cow pox = same as smallpox but affects cow.
- chicken pox = same as smallpox but affects chicken.
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** Edward Jennar is the father of vaccination.

1880 — Pasteur:

- Remember: he is the one who discovered pasteurization.

- he also had a role in immunology.

- attenuation: means to make the microorganism weaker before giving it as a

vaccine.
- Pasteur worked on chicken, every time he used to give the cholera, they
used to die.
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So, who worked on attenuation and cholera?
- Pasteur.



1890 - Von Behring and Kitasato:
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1883 - Ellie Metchinkoff:
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Blood grouping and immunology
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1901 - Karl Landsteiner:
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1957 - Glick Fabricius and Xianguang Zhang:

-note: Bursa = organ in chicken that produces antibodies.

So, Glick and Xianguang discovered that if we remove bursa, then antibodies
will not be produced.

The Dr said that for here is enough about the history of immunology.
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WLLIRMEYE  Nobel prizes for immunologic research
Year Recipient Country Research
1901 Emil von Behring Germany Serum antitoxins
1905 Robert Koch Germany Cellular immunity to tuberculosis
1908 Elie Metchnikoff fAu Role of phagocyto Metchnikoff) and
Paul Ehrlich Germany antitoxins (Enhriich) in immunity
1913 Charles Richet France Anaphylaxis
1919 Jules Bordet Belgium Complement-mediated bacteriolysis
1930 Karl Landsteiner tinitad Stat Discovery of human blood aroups
1951 Max Theiler South Africa Development of yellow fever vaccine
1957 Daniel Bovet Switzerland Antihistamines
1960 F.Macfarlane Burnet Australia Discovery of acquired immunological
Peter Medawar Great Britain tolerance
1972 Rodney R.Porter Great Britain Chemical structure of antibodies
Gerald M. Edelman United States
1977 Rosalyn R.Yalow United States Development of radioimmunoassay
1980 George Snell United States Major hist: patibility compl
Jean Dausset France
Baruj Benacerraf United States
1984 Cesar Milstein Great Britain Monoclonal antibodies
Georges E.Kéhler Germany
Niels K. Jerne Denmark Immune regulatory theories
1987 Susumu Tonegawa Japan Gene rearrangement in antibody
production
1991 E.Donnall Thomas United States Transplantation immunology
Joseph Murray United States
1996 Peter C.Doherty Australia Role of major histocompatibility
Rolf M. Zinkernagel Switzerland complex in antigen recognition by T cells
2002 Sydney Brenner S. Africa Genetic regulation of organ
H.Robert Horvitz United States development and cell death (apoptosis)
J.E.Sulston Great Britain
Table 1-2

Kuby IMMUNOLOGY, Sixth Edition



19713k ¢S .. microbiologyd! La sai a glall 8L aw Lalida Wil (IS immunologyd)
_ahjj dsl.m (J.:; J\.».a

Stages of Response to infection
lgic Allada b palas 2Al ~

Slide 15 — Immune System

Immune system has two parts:

1. Innate (non-specific).
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2. Adaptive (specific).
- antigen specific

Innate immunity:

1. Non-specific
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2. Doesn’t variate from one person to another

3. Doesn’t have memory cells
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Adaptive immunity:

1. Specific
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2. Variate from one person to another
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3. Has memory cells
- and because of that, the body deals with second exposure better, easier
and faster than the first exposure.

** Adaptive immunity has 2 parts:
1. Humoral = B cells antibody.
2. Cellular & T cells antibody.

** Types of immune cells:

1. B cells = produce antibodies.

2. T cells = killing microorganisms.

3. Helper T cells = cannot kill microorganisms, but they help all cells
responsible for microorganism killing to do their function.

- (group of helper T cells may develop and become a regulatory T cell, but
both of them are NOT capable to kill microorganisms).

- regulatory cells have the role in regulating or suppressing other cells in the
immune system.



Slide 17 — Overview of immune response
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Now we will talk about organs and cells of the immune system
And | think that this lecture is a revision to what we have
taken in the HLS.

The immune system is divided into three parts :

1- lymphoid organs

2 blood cells

3- lymphatic and blood circulation

1- lymphoid organs are divided into 2 types:
A-primary
Bone marrow (B cells) and thymus (T cells).
e T cells production occurs in the bone marrow but its
differentiation occurs in the thymus
B-secondary
Spleen and lymph nodes.

2- Blood cells are divided into 2 types:

A-innate immune cells, “phagocytes” macrophage,
neutrophils, dendritic cells

B-Adaptive immune cells “lymphocytes” T cells, B cells

3- lymphatic and blood circulation, we have taken this topicin
the CVS, so we will not focus in this here, but we should take
its function which is the transportation of the immune cells
around the tissues.



e Tonsils are important in our bodies because they are the
first immune line in our bodies.

Look at this figure

- 7 Lymphatic
"*-\_}ﬁ vessels

Tissue Lymphatic

cells \ vessel
/Lymphatlc

Spleen k . ‘ vessel

(small |

mtestme?I \7 ; Lymph
Appendix / ) Hi\l nodes
(cecum)% //jj)‘l"*\ A7 \\ YT ”,
/| , e V ‘f *\f "~ ymp Masses of

defensive cells

e The most important function for thymus is the primary
lymphoid organ for T cell development.

® The most important function for bone marrow is the
primary lymphoid organ for B cell development.

e The most important function for lymph nodes is the
collection of antigens from tissues.

So lymph nodes are the meeting points between the immune cells and the
antigens, so if you have an infection in your eyes, the local macrophages try to



kill the foreign microbodies, but if it can’t do that, this will lead the body to take
this foreign antibody to the nearest lymph node. (this explains why we see the

enlargement in the lymph nodes near the infection)
e The most important function for Spleen is the collection
antigens from bloodstream.

e So if anyone has bacteremia, what is the organ that
responds to this infection?
spleen, because bacteremia is an infection in the blood.

Thymus

e The thymus is located above the heart, in the old people
the thymus loses its function, so we can't find any T cells

in their bodies.
Look at this figure of the thymus
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Bone marrow

e Bone marrow is the site of haematopoiesis and the origin
of B cells in human.

e There are two types of bone marrow: red marrow (also
known as myeloid tissue) and yellow marrow.

Lymph nodes

e The main function for the lymph node is the collection of
antigens from tissues.

Look at these figures of lymph node
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Spleen

e Abdominal organ that serves as a big lymph node.

e Unlike the lymph nodes, the spleen is not supplied by
lymphatic vessels.

e The spleen had two main compartments the red pulp and
the white pulp separated by diffuse marginal zone.

e Blood enters the spleen through a network of channels
called sinusoids.

e Blood-borne antigen is trapped and concentrated in the
spleen.

e Immune cells in the spleen identify, ingest and destroy
microbes.

e Red pulp for the destruction of RBCs.

e White pulp for the destruction of WBCs and platelets.

Look at these figures of the spleen
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Cutaneous and Mucosal Lymphoid
Organs

e It includes pharyngeal tonsils, adenoids, appendix and
Peyer's patch.

Hematopoiesis

e Hematopoiesis occurs in the bone marrow.
e The origin cell is called pluripotent hematopoietic stem
cells.
Look at this figure which explains how Hematopoiesis occurs
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Leukocytes

e Leukocytes are divided into 5 types:

lymphocytes, monocytes, neutrophils, eosinophils and
basophils.

I-Neutrophils

e Its main function is the Phagocytosis of bacteria.

e It has 3-5 lobes.

e we find more than 5 lobes (hypersegmented) in
megalocytic anemia.

Look at this figure of neutrophils




2-Eosinophils
e It has a Role in ending allergic reactions and in fighting
parasitic infections.
e It contains eosinophilic granules.

Look at this figure of eosinophils

3-Basophils
e It has Dark purple granules (basophilic granules).
e It contains histamine and heparin, so it works with

allergy.
Look at this figure of basophils




4-Monocyte

e Itis the immune cell that differentiates to macrophages
in the tissue.

Look at this figure of monocyte

S-Lymphocytes
e They are divided into 2 types:
T cells and B cells

e They dont have granules because they don't secrete any
substance.

They have a big nucleus, why?

e To produce a large number of antibodies.

Look at this figure of lymphocytes
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B cells

e The main function of B cells is to differentiate into a
plasma cell which produces antibodies.

Look at this figure
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for destruction.

T cells

e T cells are subdivided into 3 main groups: Helper T cells
(CD4+) (help other cells), Cytotoxic T cells (CD8+) (killer
cells), and regulatory T cells (CD25) (suppressor cells).

Look at this figure
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6-Natural Killer Cells (NK)

e Constitute 5-10% of human lymphocyte.

e large and granular cells.

e Display cytotoxic activity against tumour cells and cells
infected with viruses.

e These cells do not have specific receptors for antigens on
their surface and considered part of innate immunity.

® NK cells have receptors for antibodies and can destroy
targeted cells through a process known as
antibody-dependent cells mediated toxicity.

Look at this figure of natural killer cell
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