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Non- specific body defences
The body’s defences comprise two systems:#a non- speci!c (innate) and spe-
ci!c (acquired) defensive systems which, although independent, commonly 
work together. There are 2 components to the non- speci!c body defences:
1. Intact epithelial surfaces in places these are protected by mucous 

(e.g. stomach, lungs) and antimicrobial secretions (e.g. saliva, tears). 
Haemostasis is crucial in sealing breaches in the skin or mucosa.

2. The innate immune response (in"ammation)— this is fast and 
non- speci!c.

Tissue damage (from trauma, heat, cold, radiation, or pathogens) triggers 
a sequence of  events:
• Mast cells (these are derived from basophils which migrated out 

into tissue) are activated to release in"ammatory mediators causing 
vasodilatation, increasing endothelial permeability and stimulating 
nociceptors.

• Macrophages and dendritic cells are activated to release in"ammatory 
mediators, directly cytotoxic agents and cytokines (signalling molecules).

• Macrophages ingest micro- organisms, damaged cells and debris.

In addition, the complement system is activated, at !rst by surface mol-
ecules on the antigen and later by antibody action. The complement sys-
tem is a cascade of  plasma proteins which have various e$ects. Meanwhile 
damaged host cells express a PAMP- like molecule (pathogen associated 
molecular pattern) which attracts NK lymphocytes which destroy the cells 
and activate macrophages to ingest the debris. PAMP on pathogens binds to 
pattern recognition receptors (PRRs) on phagocytes, initiates phagocytosis, 
and the release of  cytokines and cytotoxins.

There are a host of  interacting in"ammatory mediators which co- 
ordinate the in"ammatory response (E See Table 11.1). Some mediators 
suppress in"ammation, e.g. glucocorticoids, adrenocorticotrophic hormone 
(ACTH), products of  the hypothalamic– pituitary– adrenal (HPA) axis, and 
some cytokines, e.g.#IL- 10.
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Table!11.1 In"ammatory/ immune response mediators

Complement— plasma proteins
A complex series of  about 20 proteins with various e$ects:
• Inducing in"ammation
• Coating antigen (opsonization) to facilitate phagocytosis
• Rupturing pathogenic#cells
• Recruiting phagocytes

Cytokines— proteins/ glycoproteins
Mainly synthesized by immune cells and also released#from
damaged cells. Cytokines help coordinate the in"ammatory response by 
regulating di$erentiation and activation of  immune#cells.
Types of  cytokine#are:
• Interleukins— e.g. IL- 1 produces fever, IL- 8 is chemotactic, IL- 4 and  

IL- 10 decrease production#of#TNF
• Interferons— important against viral infection
• Chemokines— activate other cells and direct cell migration
• TNF— produces apoptosis, shock, cachexia

Histamine— an amine produced from precursor is histidine. Histamine is 
produced by mast cells and basophils. It is the main mediator of  the immediate 
in"ammatory response dilating arterioles and increasing vascular permeability. 
It is important in allergies.

Kinins— peptides
E.g. bradykinin increases vascular permeability and pain

Prostaglandins (PGs)— lipids
NSAIDs,e.g. aspirin act by preventing PG synthesis

Neuropeptides— peptides
E.g.substance P— rapidly activated vasodilator neurokinins

Nitric oxide is formed from arginine in many tissues.
It has a potent vasodilator and microbicidal e$ect.

Platelet activating factor (PAF)— phospholipid
synthesized by many cells including PMN, monocytes, mast cells, and eosinophils. 
It increases vascular permeability, PMN migration, and bronchoconstriction.

Serotonin— amine released from platelets, is also a neurotransmitter. It has 
many in"ammatory e$ects.
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Specific defences
There are two major systems of  adaptive/ speci!c defences.
1. Humoral response mediated by B lymphocytes
2. Cell mediated response mediated by T lymphocytes (which matured in 

the thymus).

The two systems work very closely together. Lymphocytes are the key 
agents of  the immune system and there are three main subgroups of  lym-
phocytes that di$erentiate from precursor stem cells. These#are:

B lymphocytes or B!cells
B cells originating in the foetal liver from pluripotent haematopoietic stem 
cells mature in the bone marrow. The B cells are preprocessed with antigen 
receptors which will respond to a speci!c antigen. Together they can recog-
nize all types of  antigen (millions). From the marrow they are distributed by 
the circulation to lymphoid tissue throughout the#body.

T lymphocytes or T!cells
Just before, and for a few months after birth, stem cells originating in the 
bone marrow that are committed to become T lymphocytes migrate to 
the thymus and are each preprocessed there to react to a speci!c antigen 
(thousands). Before release from the thymus, the lymphocytes are tested 
against the body’s own antigens and any that react are destroyed. This is the 
development of  immune tolerance. The remainder are released into the 
circulation and distributed to lymphoid tissue throughout the body. In older 
age and with tissue damage the immune tolerance is diminished and gives 
rise to autoimmune disease.

Natural killer (NK)!cells
NK cells are part of  the innate, non- speci!c immune system and so need 
no preprocessing to prime them against a speci!c antigen. They contribute 
to defence against viral and bacterial infections and cancer. NK cells are 
activated by changes in surface characteristics of#cells.

Major histocompatibility complex!(MHC)
This is a group of  about 50 genes that are important in tissue compatibility 
in transplants. If  transplanted tissue is not closely matched to the recipient 
then a rapid destructive process is initiated especially by T cells which recog-
nize MHC markers on cell surfaces. MHC class 1 is expressed on the surface 
of  all nucleated cells and may be changed in infected or cancerous cells. 
T cells recognize these changes and lyse the a$ected host cell or secrete 
cytokines. Other markers for T cell activation are carbohydrate groups 
or antibody- mediated receptors. An important control on these cells is a 
strong inhibitory e$ect when their receptors detect normal MHC class# I, 
thus protecting healthy cells from attack.
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The role of!macrophages
Macrophages originate from blood monocytes that migrate out of  the cir-
culation to patrol most body tissues and di$erentiate in di$erent tissues.
• Kup$er cells in the#liver
• Microglial cells in the#CNS
• Alveolar macrophages in the lung alveoli
• Splenic macrophages— these are responsible to removing ageing RBC 

from circulation.

Macrophages lie close to the lymphocytes throughout the lymphoid tissue 
and play a crucial role in the immune defences. Most antigens encounter 
a macrophage and are phagocytosed releasing their antigen into the mac-
rophage cytoplasm. The macrophage then presents the antigen to lympho-
cytes of  both T and B type. This happens by direct cell- to- cell contact and 
results in activation of  the preprocessed speci!c cell type for that antigen. 
The macrophage also secretes interleukin 1 (IL- 1) which promotes growth 
and division of  the activated#cells.

Humoral response
The humoral response is the production of  antibody (antigen- speci!c immu-
noglobulin) against pathogens. The response is mediated by B lymphocytes 
(which mature in bone marrow). The B cells have antigen receptors which 
can recognize all types of  antigen. The antigen binds to a matching receptor 
on a naïve B cells which triggers clonal expansion, producing lots of  B cells 
which transform into plasma cells and rapidly produce antibody. Some B 
cells transform to memory cells which persist for long periods and are the 
basis of  immunological memory. This gives a larger number of  B cells pre-
processed for that speci!c antigen, giving a faster and more potent response 
at subsequent exposure to the same antigen.

If  the antigen is a protein, T helper cells will join in and enhance the 
immune response. Non- protein antigen does not involve this mechanism.

Table!11.2 Summary of#B cell#types
Cell type Function

Naïve lymphocytes These have been preprocessed to react 
to a speci!c antigen but have not yet been 
exposed to that antigen for which they 
have been primed. They lie dormant in 
lymphoid tissue until this happens.

Memory cells Long- lived cells that are produced by 
transformation of  B cells during clonal 
expansion and give long term immunity 
responding faster and more e$ectively to 
further challenge.

 

 

 


