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Introduction:
The body consists of many different organs and organ systems: the heart, 
circulation, lungs, brain, kidneys, digestive system, etc.
Each of these systems has its own particular function.
The immune system differs from the organ systems in that it does not have a 
specific location but is scattered throughout the body, including the skin and 
the mucous membranes.
It is composed of many different cell types, substances, and tissues (the 
skin  and mucous membranes), which, while they have their own specific 
functions, all interact and in so doing make up the body’s complete immune 
system.

The tasks of the immune system
The immune system is primarily intended to protect us against microbes (e.g.: 
parasites, fungi, bacteria, mycoplasma, and viruses), which might come from outside 
and lead to infections.
This protection is achieved by performing the following main tasks:

1.1 It distinguishes between microbes from the outside and the body’s own 
substances and cells.

2.2 It responds to microbes so that they are destroyed, degraded, eliminated, or 
neutralized.

3.3 It recognizes microbes to which it has been exposed on previous occasions, and 
is thus able to respond more powerfully to a subsequent attack.

The main organs in the immune system
•	 Thymus: An organ located in the upper part of the chest. Immature lymphocytes 

leave the bone marrow and find their way to the thymus, where they are “trained” 
to become mature T lymphocytes.

•	 Liver: The main organ for synthesis of proteins in the complement system, also 
located here are a large quantity of phagocytes (eating cells), which pick up 
bacteria from the blood as it passes the liver.

•	 Bone marrow: The place where all the cells in the immune system begin their 
development from primitive stem cells.

•	 Tonsils: Collections of lymphocytes in the throat.
•	 Lymph glands: Collections of B lymphocytes and T lymphocytes all around in 

the body. The lymph glands are among the most important sites for antibody 
production. 

The Immune System
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The structure of the immune system
The immune system is composed of a number of different cell types and 
proteins, which are found throughout the body. A distinction is made between 
the unspecific immune system and the specific immune system.

The unspecific immune system
At birth the newborn infant is equipped with a basic system, which is intended 
to help in protecting the child. This inborn (innate) immune system is retained 
throughout life and does not change. It consists of: the skin and mucous 
membranes, cells which circulate with the blood, e.g. eating cells (phagocytes), 
and the many proteins of the complement system. 

The specific immune system
B and T cells are jointly referred to as the ‘specific immune system’, the 
‘adaptive immune system’ or the ‘acquired immune system’, because every 
single B and T cell responds specifically to the microbe which it is intended 
to fight against. It is also able to ‘remember’ microbes, which it has fought 
previously. The immune system response in the specific immune system is thus 
more powerful when a subsequent attack is made by the same microbe. 

•	 Spleen: A Collections of T lymphocytes and B lymphocytes and monocytes, 
localized midstream in the blood.

•	 Blood: The blood is what transports cells and proteins in the immune system from 
one part of the body to another.

In all infections the action of the immune system has a decisive bearing on the course 
of the infection. 
The normal immune system will try to kill the intruding microbe and finally contribute 
to healing of the body. 
If the immune system is defective or weakened, there will be exposure to frequent 
infections with a more severe course, and an immunodeficient person might also be 
attacked by microbes that are normally held in check by an intact immune system.
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The components of the immune system
Unspecific immune system (innate) 
•	 Skin and mucous membranes
•	 Cells: 
NK cells (natural killer cells)
Granulocytes
Macrophages
Phagocytes
Complement system (about 30 different proteins in the blood)
Specific immune system (adaptive)
•	 B cells, which produce the immunoglobulins (IgA, IgG, IgM, IgE, or IgD)
•	 T cells
Each part of the immune system has its own special task: recognizing fighting 
against microbes, or both.
Because the total function of the immune system is of decisive importance 
to our survival, there are many functions which can be carried out by more 
than one component of the system. The most important cells in the immune 
system are the white blood cells (leukocytes), of which there are several types. 
The white blood cells are mostly located in the blood, but also in the mucous 
membranes, lymph glands, tonsils, spleen, liver, lungs, and gut. In addition there 
are the white blood cells in the thymus, an organ which is very important in 
the development of the immune system. Some of the T cells are ‘selected’ or 
‘matured’ in the thymus before they are able to function on their own. 
The B cells
The B cells are specialized lymphocytes whose job it is to produce immunoglobulins 
(Ig). The B cells are produced in the bone marrow and found in various parts of the 
body tissue: e. g. the lymph glands, the spleen and the gut, but to a lesser degree in 
the blood. When the B cells are stimulated by a ‘hostile’ microbe, they develop into 
plasma cells and begin to produce immunoglobulin, which ‘greases’ the microbes and 
makes them easier to find for the macrophages, granulocytes, and T cells.
When the B cells have been mobilized in fighting a microbe, some of the B cells 
‘remember’ this microbe, and are thus prepared if the same microbe returns.

The Immune System
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The immunoglobulins
The immunoglobulins are proteins found in the blood and in the mucus from 
the mucous membranes.
Immunoglobulins can be produced in an almost infinite number of variations. 
Consequently they may be directed against practically every microbe with 
which we come into contact, rather like a key to a particular lock. When the 
immunoglobulin meet its microbe it binds onto it, and a number of reactions 
are initiated.
There are five (5) different immunoglobulins: IgA, IgG, IgM, IgE, and IgD. Each 
class has its own particular function.
•	 IgG: IgG is divided into the subclasses: IgG1, IgG2, IgG3, IgG4. IgG is found 

in its highest concentration in the blood. This is, among other things, 
the immunoglobulin which is transferred from the mother to the child 
during pregnancy. The newborn infant (who has not yet achieved its own 
production of immunoglobulins), is thus protected specifically against those 
microbes to which the mother has been exposed.

•	 IgA: IgA is divided into the subclasses IgA1 and IgA2. IgA is produced in the 
mucous membranes, and is thus found especially in the mucous secretions, 
for example, in the airways and gut. It is also found in breast milk, 
particularly in the first few days after birth, and can consequently protect 
the gut of the newborn infant against infections. IgA is the immunoglobulin 
which is produced in the largest quantity.

•	 IgM: IgM is the immunoglobulin which is first produced when an infection 
occurs. It is made up of five (5) uniform fundamental elements.

•	 IgE: IgE is found in a particularly high concentration in patients suffering 
from allergic diseases. It also seems to play an important role in fighting 
against certain helminthic (worm) infestations. In addition, it is found in 
high concentrations in certain immunodeficiencies. The reason why this is 
so important is not known.

•	 IgD:IgD is found in very low concentrations in the body, and its particular 
function is unknown.      
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The B cells in the production of immunoglobulin

1.	 The B cells are produced in the bone marrow and have 
the ability to produce specific antibodies, aimed at 
microbes which invade our body.However, they only 
produce these antibodies, when a suitable B cell has 
been activated.

2.	 The activated T cell sends signals which attract the 
specific B cell.These cells come together and stick 
together.The B- and T cells are also kept together with 
the help of CD4- protein.

3.	 The T - helper cell releases cytokines through this 
combination.These are messengers which give a signal 
to the B cell to divide and change to a plasma cell. 
Some of the B cells turn into memory cells.

1.	 The lobster’s two pincers are the movable parts (light chains), 

which specifically bind foreign antigens.The lobster’s tail is the 

fixed part (heavy chains), which among other things binds the 

immunoglobulins to the cell surfaces.This is also the case for the 

immunoglobulin subclasses, which have secondary structural 

differences in the heavy chains.

2.	 Secretory IgA consists of two IgA molecules, which are bound 

together by a J–chain (J = junction (association)) and additionally 

attached to a secretory unit.These modifications enable the 

secretory IgA to be excreted in mucus, liquids in the gut, and tears, 

where it protects against infection.

3.	 IgM consists of 5 connected immunoglobulin molecules.It must 

be emphasized that the differences between the individual 

immunoglobulin classes are not only structural, but highly 

functional.

The structure of the immunoglobulins
Each class or type of immunoglobulin has a fundamental structure, which looks 
rather like a lobster:
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The T cell
The T cells are another main group of cells in the immune system. They are cells 
that are produced in the bone marrow, after which they stay for a while in the 
thymus (Thymus = T cells). In the thymus they are ‘trained’ for their particular 
function and to different between the body’s own cells and foreign cells.
The T cells are divided into different types:
•	 T -helper cells (CD4–cells) which stimulate the B cells to produce 

immunoglobulins, and which prompt the killer cells to act.
•	 T-cytotoxic cells (also called T–killer cells) (CD8–cells) which recognize 

cells which are infected with microbes, e. g. viruses, fungi, and some types 
of bacteria, and kill these infected cells.

•	 T-regulator cells (also called T–suppressor cells). Their function is to 
safeguard the body’s own cells against attack by the cells of the immune 
system. T-regulator cells suppress unwanted immunological reactions and 
counteract the development of autoimmune diseases.

When the T cells stay in the thymus they develop particular receiving 
molecules (receptors), which are located on their surface. These receiving 
molecules (receptors) must be able to match all the microbes to which we are 
exposed.Large quantities of T cells are produced, and have different receptors. 
It is thus ensured that almost regardless of what a microbe looks like, there 
always is a T cell whose receptor fits the microbe.
The T cells have a long life (many years). When they leave the thymus, they 
‘patrol’ around the body, moving from the blood vessels to the lymph vessels 
and on to the lymph glands and the spleen. Patrolling ensures that the T cells 
come into contact with foreign tissues or microbes anywhere in the body.
When the microbe has become destroyed, a number of a T cells are left with 
this particular receptor, which is able to fight against a subsequent invasion by 
the same microbe. This is referred to as immunological memory.
Other T cells are attracted by the infection: T-cytotoxic cells, which kill the cells 
containing viruses. The virus is consequently no longer able to reproduce.
Finally there are B cells, which are stimulated by the T-helper cells to develop 
into memory-B cells, which are able to produce immunoglobulins.
Other B cells develop into memory-B cells, which are able to live for a long 
time and to begin the production of immunoglobulin, if that prove necessary.
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The combating of viruses by the T cells

1.	 Some uninvited guests, primarily 

viruses, are able to hide within the cells.

This is where they reproduce. The fact 

that they are within the cell means 

that the phagocytes, antibodies, and 

complement system cannot find them.

Every intracellular virus will leave a little 

visiting card of antigen on the particular 

cell, where it has taken refuge.The 

T-helper cells can discover these traces.

They have receptors which are able to 

help.Each T-helper cell can recognize a 

specific virus.

3.	 Once the T-killer cell has bound to 

the infected cell it liberates granules. 

These granules cause holes in the cell 

membrane which cannot be repaired.

4.	 The T-killer cell then releases the 

destroyed cell and searches for other 

infected cells.The infected cell which it 

leaves behind is irreparably damaged, its 

contents leaking out through the holes.

The macrophages (eating cells) remove 

the cell which has died during the fight 

against the intruding enemy.

2.	 As soon as the T-helper cell identifies 

a virus or part of it, signal substances 

(cytokines) are liberated. These stimulate 

the T-killer cells to move towards the 

infected cell.The T-killer cells have 

receptors on their cell membranes with 

which they can “feel” other cell surfaces. 

Every cell, in which a virus is concealed 

is immediately identified.The T-killer cell 

then binds onto the infected cell.
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The phagocyte
•	 The macrophages (eating cells) are white blood cells, which are able to eat 

(phagocytes) bacteria. There are two main types:
1.	 Monocytes
2.	 Granulocytes
The phagocytes are produced in the bone marrow, and afterwards circulate in 
the blood. 

•	 The monocytes are the initial stage of two other types of cells: 
macrophages and dentritic cells. At first the monocytes circulate with the 
blood, but at some time they attach to the wall of the blood vessel, for 
example in the liver, lungs, or spleen, and are then known as:  

•	 The macrophages In this new shape they can leave the blood vessels and 
migrate out into the tissue, where they can live for several months.As well 
as this activity in eating cells, the macrophages have another important 
function: They introduce fragments of the microbe which they have 
eaten to the B and T cells.The T cells in fact insist on the macrophages 
introducing the microbe to them to enable them to respond to it. 

•	 The dentritic cells (also known as langerhans cells) are shaped rather like 
a starfish with long arms. They are present everywhere in the skin and 
on the many mucous membranes of the body, and in large amounts in 
the lymph glands and the spleen. Their most important task is to catch 
microbes and introduce parts of them to immature (naive) T cells, so that 
the T cells are activated.

•	 The granulocytes are divided into three groups:
1.	 Neutrophil granulocytes
2.	 Eosinophil granulocytes
3.	 Basophil granulocytes
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About 2/3 of the contents of the phagocytic cells in the blood consist of 
granulocytes. They only live for a few days, and are therefore produced in large 
quantities in the bone marrow. There number in the blood increases sharply 
in connection for example with bacterial infections. The granulocytes are the 
body’s rapid response force or its garbage collectors. They are attracted by 
chemical substances (chemotaxins), which are either produced by the bacteria 
themselves or are produced in connection with the bacterial intrusion into the 
body. When the granulocytes have been attracted by the bacterium, in a few 
minutes they emerge through the wall of the blood vessel and surround (eat) 
the bacterium. At the same time as the      infection surrounds the bacterium, 
they release a number of chemicals (including hydrogen peroxide and a 
chloride-like substance), which kill and dissolve the surrounded bacterium. 
When this procedure is taking place, the granulocytes themselves die, and 
together with the dead bacteria become pus. The granulocytes work most 
effectively if the surfaces of the bacterium are covered with immunoglobulins 
in advance.   

•	 Neutropenia is a state of an abnormally low number of white blood cells 
(neutrophil granulocytes). These cells play an important role in the body’s 
immune system by fighting against infections caused by bacteria and 
fungi. Neutrophil granulocytes take about 14 days to develop in the bone 
marrow. After that, they pass into the blood circulation, where they spend 
about six hours before they penetrate the tissue. After three days here 
the neutrophil cells die. Severe neutropenia very often and easily leads to 
infections, many of which are serious or life-threatening. The patient, who 
may be either a child or an adult, often has to be admitted to hospital to 
receive intravenous treatment with antibiotics. Most infections arise in 
the lungs, throat, nose, and skin. In patients with less severe neutropenia, 
painful ulcers in the mouth, infections in the middle ear, and dental 
problems (periodontitis) are common.
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•	 Natural killer (NK cells) are neither monocytes, granulocytes, T cells, nor 
B cells. The various interferons produced by virally infected cells augment 
NK cytotoxicity. They can attack and kill tumour cells, virus-infected cells, 
bacteria, parasites and fungi. They have at least two methods for killing at 
their disposal: they can excrete a substance (perforin), which attacks the 
surface of the cell and makes a hole in it, or they can use a certain protein 
(FasL), which in conjunction with a protein on the surface of the cell drives 
the cell to suicide (apoptosis).

Normal antibacterial function:
In the majority of cases the bacteria are destroyed in a joint operation between 
phagocytes (eating cells), antibody, and complement

1.	 The phagocyte attacks the microbe:The 
microbe has become coated with specific 
antibody and complement.The phagocyte then 
begins its attack on the microbe by attaching 
to the antibody and complement molecules.

2.	 Phagocytosis (absorption) of the microbe:After 
attaching to the microbe, the phagocyte begins 
to absorb it by enveloping it with its mouth and 
swallowing it.

3.	 Destruction of the microbe:When the microbe 
has been swallowed, deposits of enzymes 
and chemical substances are discharged in 
the vacuole (cell bladder), where they kill the 
microbe.

4.	  A: The Phagocyte
        B: Bacteria
        C: Antibody 
        D: Complement
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The cytokines
In response to microbial invasion most cells in the innate (inborn) and adaptive 
(acquired) immune system produce cytokines, which are small, soluble 
proteins.
These are messengers that may work in the following ways: 
The autocrine (affecting the cell producing the cytokines), the paracrine 
(affecting cells nearby), and the endocrine (affecting distant cells in the body). 
The total picture of how the cytokines function is rather complex, as is our 
modern understanding of the total immune system.
Research into this system of communication has brought to light new 
knowledge on the cytokines and their signaling pathways. Investigating 
particular pediatric infectious diseases (experiments of nature) has revealed 
novel primary immune deficiencies.

The complement system
The complement system is a part of the inborn (innate) immune system and 
is composed of about 30 different proteins, which cooperate to defend the 
body against microbes, which cause disease. Simultaneously the complement 
system sends important signals to other parts of the immune system with 
the information that an attack is under way. It is an important part of our 
immune system, and if it does not function, serious disease may arise, e. g. 
blood poisoning (septicaemia). Those proteins, which make up the complement 
system, are produced mainly in the liver and found in very large quantities in 
blood and tissue. 
In general it can be said that the complement system responds very quickly, 
and therefore is a very important part of the immune system.   
The complement are activated by three different pathways:
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The ‘alternative’ pathway.
The complement protein found in the largest quantity in the blood and tissue 
is known as C3. In the blood and tissue the C3 molecules are always ‘chopped’ 
into two pieces. One of the pieces is named C3b and is very active. It attaches 
to bacterial surfaces and attracts two other complement proteins (Factor B 
and D). Together they produce many new C3b molecules, which in turn can 
attach to bacteria.
With the help of the other complement proteins (C3, C6, C7, C8, and C9) a 
‘tool’ is then made, (‘membrane attack complex’ (MAC)), which can cause a 
hole in the bacterial surface, so that bacteria die.
If there are no bacteria to attack, the C3b molecule attaches to a water 
molecule and becomes harmless.

The ‘classical’ pathway
The ‘classical’ pathway is activated by immunoglobulins (IgM, IgG1, and IgG3). 
The first complement component (C1) – together with an immunoglobulin 
– attaches to the surface of a bacterium and is thus activated. The activated 
C1 then cooperates with the C4 and C2 components. Together they make a 
complex, named C42. C42 activates the third complement component (C3), 
which is able to kill the microbe.
Complement C2 or C4 deficiency leads to ‘late’, non-life-threating bacterial 
infections, often the same, which are seen in immunoglobulin deficiencies, 
or Systemic Lupus Erythematosus (SLE-like symptoms. Other complement 
deficiencies, e.g. C8 -9 deficiency, lead to ‘early’ life-threatening infections, 
often meningococci disease.

The lectin pathway
When the complement system is activated with the help of lectin, it is more 
like ‘smart bombs’, which are directed to their target by mannose-binding 
lectin (MBL). This is, in fact, the most important means of activation.
The main player is MBL, which is produced in the liver, and is normally found in 
the blood and tissues in fairly large amounts. Lectin can bind to a carbohydrate 
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molecule, and mannose is a carbohydrate molecule which is found on the 
surface of many disease-causing bacteria.

In the blood the MBL molecules bind to another protein, which is known as 
‘MASP’ (MBL Associate Serine Protease). When this pair attach to a bacterium, 
the MASP function as a converter which can chop C3 molecules into pieces. In 
this way a large number of C3b molecules are produced to kill bacteria in the 
same way as in the ‘alternative’ pathway.
However, the function of every single complement may be destroyed or 
disturbed by various genetic mutations.
The symptoms of complement deficiency vary from type to type. Knowledge 
of the complement system is still increasing, and new studies are dealing with 
the cooperation between the complement system and the other parts of the 
immune system (the acquired (adaptive) immune system).
When the C3b molecule has become attached to the surface of a bacterium, 
it can be chopped into small pieces, which stimulate the phagocytes (eating 
cells). The pieces left when the C3 molecules are cut up into C3b molecules, 
are named C3a (there are also C5a pieces). These pieces chemically attract the 
macrophages and the neutrophils from other places, so that they can take part 
in the destruction of the bacterium.  
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The complement system ‘the juggler’

The lectin pathway
(MBL-ligand complexes)

The “alternative” pathway
(Foreign surface structures)

The “classical” pathway
(Antigen-antibody complexes)

Cytolysis

Cytolysis = Dissolution of cells
P = properdin  

Common pathway

inflammation

Opsonin function

Feed back loop

C3bBb

C3d

C3c

LBM

  C4

C2
p

D
B

C1

  C4

C2

C3

C6

C7

C8

C9

C3b

C3a
C5a

B C3b



17

The Immune System

The development of cells of importance for the immune system

Stem cell

Myloid stem cell Lymfoid stem cell
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What is an immune deficiency?
An immune deficiency is an absent, incorrect, or weakened function of the immune 
system.
Two types are distinguished:
•	 Primary (inborn) immune deficiency, which is caused by defects in the genes.
•	 Secondary (acquired) immune deficiency, which most often arises as a 

consequence of the treatment of another disease (e.g. treatment of cancer with 
chemotherapeutics) or secondarily to an infection, e.g. HIV.

In addition, there are the protein-losing diseases e.g. nephrotic syndrome, and 
complement consumption, for example the connective tissue disease SLE (systemic 
lupus erythematosus).
The composition of the immune system is very complex, with many possibilities for 
defects. There are therefore a number of immune deficiency diseases. Some of them 
are quite common, while others are rare. Some of them are almost asymptomatic, 
while other diseases might be disabling.
Depending on which part of the immune system is absent or functioning 
insufficiently, immune deficiency diseases might represent all degrees of severity. 
Some immune deficiency diseases involve all or most parts of the immune system. 
Such immune deficiencies are, of course, very severe. Other immune deficiency 
diseases only involve less significant parts of the immune system, and their course is 
therefore much milder. 
The concept of immune deficiency therefore includes many particular diseases with 
differing degrees of severity. They all have in common that the resistance of the 
immunodeficient person is reduced.
This is means that:
•	 The immunodeficient person is predisposed to contract infections.
*	 Infections in the immunodeficient person tend to follow a more prolonged 

and more severe course than is the case in healthy persons. And the 
immunodeficient person is often attacked by microbes which usually do not lead 
to infection in a healthy individual. 

How do you diagnose an immune deficiency?
An immune deficiency diagnosis is not necessarily made at birth (or before). Often it 
is the clinical picture in the patient which gives the first hint of an immune deficiency.
Laboratory testing capability today is so advanced that it often is possible to 
establish the diagnosis of immune deficiency by analyzing a blood sample.
So the opportunity to make a correct diagnosis earlier is far greater today than in the 
past, and so are the chances of giving adequate treatment.
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What immune deficiency diseases are there?
There are, as mentioned earlier, many different immune deficiency diseases, each 
with their own particular features (symptoms). They are classified in relation to the 
prevailing deficiency of function in an arbitrary system.

Overview of selected immune deficiency diseases
B cell deficiencies

X-linked agammaglobulinaemia (bruton disease)

Common variable immune deficiency (CVID)

IgG subclass deficiency

Selected IgA deficiency

Hyper IgM deficiency

X-linked lymphoproliferative disease (duncan sundrome)

Immune deficiency with thymoma (good syndrome)

Transient hypogammaglobulinaemia of infancy

Cornel–Netherton syndrome

T cell deficiencies and combined T and B cell deficiencies

CATCH 22 syndrome (DiGeorge syndrome)

Chronic mucocutaneous candidiansis

Severe combined immune deficiency (SCID)

MHC class II deficiency (bare lymphocytes)

Ataxia-telangiectasia (Louis Bar syndrome)

Wiskoott-Aldrich syndrome

IPEX

Phagocytes deficiencies

Chronic granulomatous disease (CGD)

Haemophagocytic lymhohistiocytosis (HLH)

Congenital agranulocytosis (kostman syndrome)

Cyclic neutropenia

Leukocyte adhesion deficiency

Chediak-Higashi syndrome
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Griscelli syndrome (silvery hair child)

Cytokine deficiencies

Hyper IgE syndrome (HIES)

STAT – 3 and

DOCK8 deficiencies

IRAK-4 deficiency

STAT-1 deficiency

 Complement deficiencies

Properdin deficiency

Complement C2 Deficiency

Deficiency of mannose-binding lectin (MBL)

Hereditary angioedema (C1 esterase inhibitor deficiency) 

Periodic fever

TRAPS (tumour necrosis factor receptor 1 – associated periodic syndrome)

Familial Mediterranean fever (FMF)
Hyper-IgD Syndrome (HIDS)
PFAPA (periodic fever with aphthous stomatitis, pharyngitis, and adenitis)
Other periodic fever

Questions of the immune system 
1.	 Which cells are involved in the initial introduction of antigens to T 

lymphocytes?
•	 Dendritic cells
•	 Plasma cells
•	 Neutrophil granulocytes
•	 Erythrocytes
•	 Thrombocytes
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2.	 Which of the following cells produce IgE?
•	 Eosinophil granulocytes
•	 Basophil granulocytes
•	 T lymphocytes
•	 Plasma cells

3.	 A single B cell can produce different antibodies, each having its ability to 
bind specific anti-gens.

•	 Yes / No

4.	 What does a T-helper cell recognize on the antigen-presenting cell?
•	 MHC class I antigen
•	 MHC class II antigen
•	 Presented antigen
•	 CD8 antigen
•	 Surface immunoglobulin

5.	 Which of the following cells are phagocytes?
•	 Macrophages
•	 Lymphocytes
•	 Monocytes
•	 Neutrophil granulocytes
•	 Plasma cells

6.	 NK cells are activated by interferon gamma.
•	 Yes / No

7.	 Opsonizing is a process by which antigens are absorbed and digested by 
macrophages.

•	 Yes / No
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Notes:
•	 Although all care has been taken, this booklet is a general guide only 

which is not intended to be a substitute for individual medical advice/
treatment. Allergy and Immunology Awareness Program in Qatar 
expressly disclaim all responsibility (including negligence) for any loss, 
damage or personal injury resulting from reliance on the information 
contained.

•	 We would like to thank Hans Ole Christensen and Sven Fandrup for 
giving us permission to include their patient education booklet in our 
product.

•	 For more information, please contact the Allergy and Immunology 
Awareness Program (AIAP) at:

      AIAP@hamad.qa
      http://aiap.hamad.qa




