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The price that an organism pays for having 
a complex immune response is the risk of 
hypersensitivity or false reactions of the 
immune system. Whereas antigen-antibody 
reactions usually go on without being noticed 
and protect the organism, they can also  
have harmful effects.

Allergies

A typical hypersensitivity reaction is an 
allergy. This manifests itself in many people, 
for example, as hay fever: especially in the 
spring and summer when the air is full of 
pollen, affected people react by a reddening 
of the eyes and sneezing. Allergy-causing 
antigens such as pollen are called allergens. 
Hay fever and allergic bronchial asthma are 
allergies of the immediate type. This means 
that, after the first contact with the allergen 
(sensitization), the next contact with the 
same allergen will cause a strong reaction 
straight away. Plasma cells react against 
the antigen by producing mainly antibodies 
of the IgE class. The Y-shaped molecules 
attach with their constant end to membra-
ne-bound receptors on mast cells. These 
IgE-loaded mast cells are activated as soon 
as an antibody binds to the allergen. They 
release histamine and other highly reactive 
substances into the extracellular space. 
Within minutes, this leads to blood vessel 
dilation, oedema and nettle rash (hives) 
(fig. 1). In hay fever, these reactions are 
usually limited to a specific area. After an 
insect bite or drug intolerance, however, the 
reaction can become systemic and spread 

to the entire body causing a life-threatening 
decrease in blood pressure and bronchial 
cramps (allergic or anaphylactic shock). 

Many substances such as soaps, cosme-
tics, synthetic fibre, nickel and chrome can 
act as contact allergens and cause eczema 
on the skin. Contact allergies are allergies 
of the delayed hypersensitivity reaction 
type. They occur days or several weeks after 
antigen contact and are mediated by cells, 
especially T lymphocytes and macrophages. 

The treatment of allergic reactions is difficult 
because of their various causes. It is best to 
avoid allergen contact. If this is not possible, 
then desensitization can often help: regular, 
continuously increasing doses of allergen 
cause the release of additional antibodies of 
the class IgG. These capture the allergens 
before they can activate the mast cells. In 
acute reactions, drugs that bind histamine 
can help immediately.

Transplantation and transfusion

An immune reaction similar to an allergy 
occurs during the rejection of foreign tissue 
after transplantation. Here, the cellular 
immune defence is also activated. In 
particular, cytotoxic T cells and macro-
phages destroy the foreign cells. The 
foreign tissue is rejected even faster and 
more strongly if specific proteins on the 
donor and the recipient cells are different 
(transplantation antigens). Prior to each 
transplantation, the tissues of the donor and 

Adverse immune reactions

recipient are tested for compatibility. In 
most cases, the transplantation antigens  
do not match perfectly and the immune 
reaction of the recipient has to be sup-
pressed by drugs (immune suppression). 
However, this can also lead to complications 
because the patient becomes highly 
susceptible to infections. In some severe 
cases, the immune cells of the transplant 
attack the immunosuppressed host 
(graft-versus-host disease). Today, kidneys, 
bone marrow, cornea, liver, heart and 
pancreas can be successfully transplanted. 

Compared with tissue transplantation, the 
success rate of a blood transfusion is much 
higher because blood cells carry fewer 
transplantation antigens than other cells.  
Of the several hundreds of blood group 
systems, the ABO and the rhesus system 
are of main importance. Without prior 
contact to foreign blood cells, every human 
has IgM antibodies in his blood serum 
against those antigens of the ABO system 
on the red blood cells that do not occur on 
his own cells. It is assumed that these 
antibodies were originally produced against 
antigens of intestinal bacteria, which have 
antigens similar to the blood group anti-
gens. 

Blood of the blood group A contains 
antibodies against antigen B (anti-B), 
whereas blood of the blood group O 
contains anti-A and anti-B. If a recipient with 
the blood group A accidentally receives 
blood of group B, the blood cells aggregate 
and block the capillaries. This aggregation is 
an immune reaction of the recipient against 
antigens of the foreign blood cells. This 
reaction can also be observed in a test tube 
(blood group test, see margin). 

The rhesus factor of blood cells is formed 
by several antigens (C, D, E), with D being 
the most effective. Therefore, people with 
blood cells carrying antigen D are simply 
called Rh-positive and those without are D 
rh-negative (d). In contrast to the ABO 
system, D antibodies develop only after a 
rh-negative person has come into contact 
with Rh-positive blood. This sensitization 
can happen not only during an incompatible 
blood transfusion, but also during birth or 
miscarriage if the blood of a Rh-positive 
child passes into the maternal blood 
system. A rh-negative mother then produ-
ces IgG antibodies against the Rh-positive 
blood cells of the child. On the second 
contact, e. g. the next pregnancy with a 

Rh-positive child, these antibodies can 
cross the placenta, reach the foetal blood 
system, destroy the blood cells and harm 
the baby. Here only an immediate blood 
exchange of the newborn can save its life. 
This disease can be avoided if the mother 
receives anti-D prophylaxis straight after the 
birth. For this purpose, anti-D antibodies are 
injected and mask the children’s D blood 
cells and therefore inhibit sensitization. 

Autoimmune diseases

Usually the immune system attacks only 
foreign cells or substances and spares its 
own. If this differentiation between “own” 
and “not own” is defective, antibodies can 
be produced against the body’s own 
substances or tissues. This causes severe 
autoimmune diseases. About 90 % of 
patients with diabetes mellitus type 1 have 
antibodies in their blood against their own 
cells in the islets of Langerhans in the 
pancreas. This finally cause the cessation of 
insulin production. Chronic inflammatory 
rheumatism is also an autoimmune disease. 
The body produces antibodies against its 
own IgG molecules and the immunocom-
plexes thus formed lead to joint inflammation. 
In almost all patients, these antibodies can 
be detected (rheumatoid factor). 

1 Rhesus incompatibility 1 Processes occurring during allergy of the immediate type

pollen

antibody types IgM, 
IgG and IgE


