
2 - Adaptive Immunity 

The Division of the Immune System 
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- Macrophages  are  in  the  tissues,  neutrophils 
migrate through the blood stream

- There’s  a  release  of  a  chemical  signal  which 
attracts all the cells to the site

- Dendritic cells can pinocytose (absorb smaller 
molecules)

- B-cells form plasma cells  (factories for creating 
antibodies)

- T-cells are able to kill cells (the cytotoxic ones) 
and also have a communication role

- They all start from stem cells and differentiate out

- For  innate  immunity,  doesn’t  matter  how  many 
times you’ve had that same infection, it always has 
the same response (no memory)

- Naturally acquired:

• active —> previously infected with that pathogen

• passive —> antibodies from mother (via milk)

- Artificially acquired:

• vaccine  —>  so  to  familiarise  immune  system 
with it

• passive —> given formed antibodies against toxin



Microbial Antigens 
- Antigens provoke an immune response

- Can enter the body via respiratory tract mucous membranes, a 
wound or via insect bite

- Microbial antigens include:

• proteins

• lipids

• polysaccharides

• combinations of: peptidoglycan (carbohydrates + proteins), n-acetylglucosamine, n-acetylmuramic acid

• toxins, viruses, etc (since they’re so small, they’er usually 
stuck to something else)

- Most of the antigens seen and responded to are on the outside 
of cells

- Flagella and pili are good targets for an immune response

- Capsules  are  often  used  by  bacteria  to  avoid  the  immune 
system (polysaccharides)

- Viruses are very simple in comparison to bacteria

• e.g. externally, could only be characterised by 2 proteins

• internally, they can’t be seen

Lymphocytes: B-cells and T-cells 
- They all come from Lymphocyte stem cells

- B-cells tend to move to the lymph nodes or spleen (where blood flow is high)

- T-cells move to the Thymus and also go to lymph nodes and spleen
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Cells: Family of Leucocytes 

- Majority become RBCs (erythrocytes) and some 
become platelets (auxiliary cells)

- Macrophages and neutrophils are also formed

- Lymphocytes are used to derive T and B cells

• B-cells  remain  straightforward,  they  produce 
antibodies

• T-cells  divide  further  into  more  specialised 
cells,  they’re  the  basis  of  specific  cellular 
immunity

Immune Cells 

- Normal tissues (other) actually have some immune function, they produce interferons and cytokines which 
are signalling molecules of viral infection which engage the immune system

- Auxiliary cells function to clot the blood

- Mast cell and basophil release lots of mediators which are inflammatory mediators

• however they can kill people if there’s an anaphylactic shock (peanut allergy —> massive release in 
mast cells which release histamine and causes massive inflammation, which closes the respiratory tract 
and the person can’t breathe)
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Functions of Lymphocytes 

- TH1 interacts with macrophages which’ll  give it 
some antigen

- TH2 interacts with B-cells and stimulate them

- TC  are  the  cytotoxic  ones,  so  when  stimulated 
they release anti-cellular agents

B-Cells: Humoral Immunity 
- Mature in bone marrow

- Have  membrane  surface  receptor  proteins  to 
recognise one particular antigen

- Once  stimulated  by  specific  antigens,  it 
transforms  into  many  plasma  cells  that  secrete 
specific antibodies that resist disease

- Humoral  immunity  (a.k.a.  antibody-mediated 
immunity) is provided by antibodies 

- APC cells transfer antigen to the helper T-cell, that communicates to a B-cell to transfer the antigen

- B-cell  is  now activate and either grows into plasma cells (which make antibodies) OR they turn into 
memory B-cells
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B-Cells 
- Antibodies circulate in blood ad body fluids

- Can provide protection against bacteria, their toxins 
and viruses before they enter the host cell

- Antibodies bind to, inactivate and destroy microbes

- They maintain memory of the antigen

- After initial exposure, it takes about 4-5 days it starts 
producing antibodies, which peaks at about 9 days

• but  then  it  decreases  and  stimulation  of  the 
organism drops off

- The second exposure (to the same antigen), the same antibody will be produced much more and hence 
result in a much faster response

• whereas if exposed to a new antigen, it’ll get the same response as the first one

Specific antibodies increasing and body remembering antigens 
- The body doesn’t actually ‘know’ which specific antibody will be needed during an individual’s lifetime

- The immune system generates antibodies that can recognise an enormous range of antigens even before it 
encounters them

- Many of these will never be called upon to protect the individual against infection

- There’s enormous variety of infectious agents

• many change  their  antigens  through  mutation  —> new strains  of  influenza  arise  every  year;  HIV 
mutates many times even within one individual

- It’s essential for low numbers of a great diversity of antibodies to be available, just in case they are ever 
needed

• so when there’s exposure/infection, those little numbers can start to grow —> referred to as clonal 
selection

Clonal Selection 
- There are an incredible diversity of cells with different surface receptors

• these are generated by a special mechanism of rearranging several hundred start genes

- Lymphocytes that have been stimulated (by binding to their specific antigen) takes the first step towards 
cell division

• so when they come in contact with an antigen, they start dividing

• they express new receptors which allow them to respond to cytokines from other cells, which signal 
proliferation (more dividing)

• The lymphocytes may also start to secrete cytokines themselves

• They will usually go through a number of cycles of division, before differentiating into mature cells, 
again under the influence of cytokines
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