
Lecture 18 Immunopharmacology  

Asthma develops through the acquisition of allergy. This occurs in individuals with a genetic predisposition 

called “atopic”  

Protein based therapeutics for asthma 

- Targets 

o Monoclonal antibodies that are 

directed to orchestrated events of in 

the process of the release of 

inflammatory mediators  

o Dupilumab neutralises IL-4 in a person 

that has already been sensitised to a 

particular allergen   

o Omalizumab blocks the ability of IgE 

to bind to MAST cells 

o Mepulizumab neutralises IL-5 which 

enables the proliferation of 

eoisnophils 

 

Allergic Diseases  

- Atopy – the tendency to produce larger amounts of IgE 

- IgE binds to MAST cells  

- Cross linking IgE by allergen leads to MAST cell activation 

- Activated MAST cells can release histamine and bioactive lipids 

- Histamine, prostaglandins and leukotrienes contribute to pathophysiology of allergy 

- Results in  

o Smooth muscle constriction 

o Airway wall swelling 

o Increases mucus secretion 

o Infiltration by leukocytes  

Strategies for the treatment of allergic diseases 

- Prevent original sensitisation 

o  Difficult due to the hurdles associated with long-term trials and experimentation involving 

children  

- Avoid allergens  

o Impractical 

- Decrease MAST cell mediator release 

o Disodium cromoglycate 

▪ Not particularly effective 

-  Decrease actions of MAST cell products 

o Anti-histamines 

▪ Useful in nasal and skin allergies but not as much in asthmatic allergic reactions 

• Due to the histamine response not contributing sufficiently to the allergic 

reaction pathway  

- Prevent IgE binding to MAST cells  

o Omaluzimab 

 

 



MAST cell activation 

- Process 

o 1. Host exposure to antigen 

o 2. Host produces antigen-specific IgE  

o 3. IgE binds to FCER1  

▪ Alpha subunit of FCER1 binds to IgE 

o 4. Results in activation of kinases  

o 5. MAST cells release stores of histamines and makes prostaglandins  

Therapeutic approach with Omalizumab 

- Humanised murine monoclonal antibody 

- Administered subcutaneously  

- Competes with the binding of IgE to the alpha chain of the FCER1 receptor on the MAST cell 

- Reduces serum level of IgE  

o Decreases asthma symptoms/fewer exacerbations 

o Decreases allergic rhinitis (hayfever) symptoms 

- Can be used in other IgE mediated allergic responses  

- Adverse effects are few and mild  

- More effective in children than in adults due to children having more IgE 

- Due to the selectivity of monoclonal antibody drug Omalziumab, it has a good safety profiles with 

respect to off-target reactions.  

Therapeutic Leukocytes 

- Rolling leukocytes are triggered by MAST cell and MAST cell mediators such as histamine and 

leukotrienes. As they can activate endothelium to express selectins.  

- Selectins allow for rolling of leukocytes, as they have corresponding ligands that are expressed on the 

cellular surface of leukocytes that can bind to the selectins expressed on activated endothelium 

o Normally, leukocytes are flying past in the circulation. However, once activation of the 

inflammatory process is achieved and selectins are expressed, the leukocytes that are flying 

past begin to interact with these selectins and begin to roll slowly towards the site of 

infection before coming to an abrupt halt right next to the site of infection by interacting 

with cellular adhesion molecules that are expressed on endothelial cells that are similar to 

selectins but provide firmer binding. Once they become stationary, the leukocytes will 

squeeze through the endothelium layer and into site of inflammation or infection. 

- This process can be blocked therapeutically  

o E.g Drug Natalizumab 

▪ Directed against an integrin that is expressed on many different leukocytes, Alpha-4 

Beta-1 ligand which interacts with Vascular cell adhesion molecule which is not a 

selectin but a cellular adhesion molecule that is involved in not the rolling 

mechanism, but the firm binding process which is a prelude to transmigration 

▪ Coats Alpha-4 Beta-1 with antibody inhibiting recruitment of specific leukocytes is 

diminished 

▪ Effective in MS – reduces leukocyte entry into the CNS 

▪ Increased incidence of progressive multi-focal leukencephalopathy due to the 

treatment increasing the risk of opportunistic viral infection 

 

 

 

 



Autoimmune Disease 

- Conventional non-steroidal anti-inflammatory drugs (NSAID) can block COX  

- Rheumatoid arthritis  

o   Greatly upregulated expression of COX2 

- As such, NSAIDs can be used to block COX to treat Rheumatoid arthritis  

- NSAID on prostaglandins and Joint inflammation 

o Prostaglandins will 

▪ Increase  

• blood flow 

• Sensitisation of pain fibres to other stimuli 

• bone resorption  

• blood vessel formation 

▪ Decrease 

• Leukocyte activation 

• Endothelial cell activation 

• Cyotkine release 

o So, NSAIDs can benefit by reducing pain, the influence that prostaglandins have in relation to 

blood vessel constriction and inflammation. However, at the same time, it must be noted 

that prostaglandins also have positive impacts in that they can decrease inflammatory 

leukocytes expression as well as decrease endothelial selectin activation and cyotine release. 

Thus, by using NSAIDs you can reduce pain and swelling but also reduce the beneficial 

impacts of prostaglandins.  

▪ Results can be induction of stomach ulcers  

Graft Rejection 

- Recipient immune cells can recognise foreign cells resulting in the increase in number and activity of 

antigen specific T and B lymphocytes to attack the graft/transplant 

- Graft rejection processes are persistent as such, immunosuppression treatment continues for life and 

can produce significant adverse effects including increased risk of cancer and infection  

- Cyclosporin  

o Natural Product 

o Soil fungus derived cyclic peptide  

o The first, specific immunosuppressant that is 

still used to accompany organ grafts 

o Side effects can include variable 

pharmacokinetics and significant adverse 

effects  

o Mechanism of lymphocyte activation 

▪ 1. Antigen presenting cell directs B 

cells to create IgG against the graft, 

and T cells that is specific to the graft 

▪ 2. Activation of T and B lymphocytes 

leads to activation of Phospholipase C which causes increased Ca2+  

▪ 3. Increased Ca2+ leads to activation of phosphatase calcineurin which removes a 

phosphate from NFAT 

▪ 4. The removal of phosphate from NFAT allows it to go into the nucleus where it can 

bind to gene promoter region which codes for the production of IL-2 

▪ 5. Production of IL-2 triggers CD25 receptors on the cell surface of the lymphocyte 

that made it, to stimulate the lymphocyte to proliferate   

 



o Mechanism of cyclosporin 

▪ 1. Endogenous protein 

immunophilin is a natural 

inhibitor of calcineurin 

▪ 2. Cyclosporin is able to bind to 

immunophilin and increases its 

affinity for calcineurin 

 

 

 

 

Chemotherapy 

- Cancer is often treated with non-selective cytotoxic chemotherapy 

o E.g Azathioprine 

- Azathioprine is able to suppress rapidly dividing populations of cells, which is important as cancers 

involve rapid, out of control growth of cells  

- However, as a consequence, cell division in bone marrow is suppressed. This leads to multiple types 

of lymphocytes that are made in the bone marrow also being suppressed. This increases risk of 

neutropenia, where there is an abnormally low level of neutrophils in the blood which may result in 

immunocompromisation   

- This can be offset by treating the cancer patient with Granulocyte colony stimulating factor along with 

the original chemotherapy 

o G-CSF increases proliferation of neutrophil precursor cells and also increases the activity of 

neutrophils, making them more effective 

o Increases number and activity of neutrophils 

o Leads to a decrease in the incidences of neutropenic fever 

 

 

 

  


