Practical 6
Lung Cell Biology – tutorial 
Prof. Terry Tetley (t.tetley@imperial.ac.uk)

Lung Cell Biology tutorial
Mr Jones is 62 years old and was diagnosed with chronic obstructive pulmonary disease (COPD) five years ago, when he gave up smoking. He used to smoke 20 cigarettes a day, and smoked for 30 pack years altogether. Unfortunately, he still has COPD. He regularly visits his GP and the GP has asked him if he would like to participate in a trial of a new drug that will be administered by inhalation.

The new drug has dual action – it is a bifunctional protease inhibitor. It can inhibit the activity of serine proteinases as well as matrix metalloproteinases, one site with the inhibitory capacity of alpha-1 antitrypsin (AAT; also called alpha-1 proteinase inhibitor) and the other site with the inhibitory capacity of tissue inhibitor of metalloproteinases (TIMP). In order to assess the efficacy of this drug, prior to the study patients will have lung function tests, bronchoalveolar lavage and high resolution CT scanning. If they have any other unrelated conditions they will not be allowed to proceed with the study.  Having been included, they will be asked to inhale the drug (or placebo if in the control group) twice daily (as demonstrated by the research nurse). Patients will be monitored at regular intervals (eg lung function, bronchoalveolar lavage and CT scanning every 6 months) for up to two years. It is important that the patients do not start smoking again.

Questions:

COPD can consist of three pathological conditions, bronchitis, emphysema and small airways disease, but people with COPD do not necessarily have all three conditions. 

1)
What level of the respiratory tract is affected by each of these conditions?

2) 
Why does the assessment include lung function? 

Bronchoalveolar lavage? 

High resolution CT scanning?

3) 
What happens to the structure of the lung during emphysema?

4) 
Why do the small airways collapse, become obstructed and stenosed? 

5) 
What are the changes in epithelial cell profile and secretions during bronchitis? 

6) 
Why would a protease inhibitor help treat COPD?

7) 
Why don’t endogenous inhibitors work?
8) 
Why use a dual inhibitor?

9) 
What might cause problems with the efficacy of inhaled therapy? Could this problem be solved?
10) 
Would Mr Jones feel better if he used a bronchodilator?

Discussion session (if there is time)

Should we ban smoking?
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