Introduction to the Respiratory System Course & Lecture 1
Speaker: Dr Graeme Wilson (g.wilson@imperial.ac.uk) 
Aim
This introductory session aims to summarise the most important functions of the respiratory system, identify those aspects which will be addressed in detail later in the course and provide information about the web-based resources available via Blackboard for this course. In lecture 1 you will be introduced to the clinical relevance of this course including meeting a patient with respiratory disease.  

Learning Objectives

1. To gain an overview of the Respiratory System course

2. To list the main functions of the respiratory system
3. Appreciate the clinical relevance of this course

Learning Resources on Blackboard (Year 1: Respiratory System)
1. Lung Function program
To facilitate your learning on this respiratory course, a learning package on “Lung Function” is available on Blackboard within the “Year 1: Respiratory System” folder. This package provides blocks of integrated teaching in five areas covered on the course; lung volumes, spirometry, respiratory disease (obstructive disease and restrictive disease). Each block can be accessed individually via its own icon; accessing them in sequence will consolidate basic physiological principles before extending your knowledge and applying it to the clinical situation. You will find streaming video footage of medical examinations to illustrate the theory.
The “Lung Function” package includes a “Resource” folder providing a keyword search function, a help section, and a comprehensive resource file highlighting relevant literature and useful web site links.

2. Frequently asked questions

The “Year1: Respiratory System” section also includes an “FAQ” section providing responses to questions asked by previous years’ students in the run up to exams!
3. Discussion board 
A discussion board has been set up on Blackboard linked to “Year 1: Respiratory System” accessed via the side menu. Please use this portal to foster discussions on difficult topics. The best explanations often come from fellow students! However, the course leader will monitor the discussion board and will provide a response or pass on the question to the relevant lecturer. Most lecturers welcome direct contact by students with questions relating to their lecture material. However, using the discussion board will gather responses in one place and be accessible to all (the benefits of this will become all too clear at revision time). 
4. Practice SBA questions
A link will be available (just before the Easter break) to a series of ‘single best answer’ questions covering the whole of the respiratory system course. This will provide practice in answering the type of questions you can expect to come up in your exams and assess the appropriateness of your confidence level.  

Functions of the respiratory tract include:

1. Gas exchange

2. Host defence

3. Metabolism of endogenous and exogenous molecules

4. Repair

5. Vocalisation

Gas exchange

The oxygenation of the blood and the removal of excess carbon dioxide is the most important function of the respiratory tract. Apart from the special case of the placenta (which is produced by the foetus), it is the only organ which can carry out this crucial function. You will spend a significant part of this course studying this role in detail. The need to carry out gas exchange places a number of anatomical and physiological requirements on the respiratory tract:

1. It must open to the atmosphere

2. It requires a mechanism to warm and humidify atmospheric gases

3. It needs an effective system for gas delivery to the alveoli (respiratory pump)

4. It must have a large gas-permeable surface 

5. It needs a large de-oxygenated blood supply in close apposition to the gas-permeable surface.

Host defence

The anatomical and physiological requirements of the gas exchange mean that the respiratory tract is vulnerable to environmental agents. These include organic and inorganic particulates, spores, pollens, fungi, viruses and bacteria. Protection from these is provided by a combination of physiological and cell biological mechanisms:

1. Particle trapping and removal systems in the upper airways.

2. Resident cells able to produce mediators able to attack invading organisms.

3. Migratory cells – macrophages, lymphocytes, neutrophils from the marginated pool “on standby” in the pulmonary vasculature. 

Metabolic functions 

The metabolic functions of the lung are performed by specialised epithelial cells and by endothelial cells in the pulmonary capillary network. As well as the capacity to metabolise many different inhaled compounds, a variety of endogenous substances are metabolised in the respiratory tract or in its specialist blood supply including:

1. Local hormones: Angiotensin I conversion to Angiotensin II

2. Inflammatory mediators: Bradykinin and prostaglandin degradation

3. Neurotransmitters: Noradrenaline, serotonin.

Development, growth and repair

Development and growth will be largely covered in other parts of the curriculum. Repair is an important function for all organs, particularly the lung which is a) crucial to life and b) open to the atmosphere and therefore vulnerable to attack and damage. Some insults can be repaired without any evidence of permanent damage e.g. pneumococcal pneumonias. Other insults can lead to loss of lung function due either to the formation of fibrotic “scars” e.g. paraquat poisoning or to the degradation of gas exchanging units (emphysema) e.g. cigarette smoke. 

Vocalisation 

The creation of speech is a highly complex process that requires sophisticated neurological control of the airflow across the vocal chords, as well as inputs from cognitive areas of the brain. This mechanism is beyond the scope of this course but it will be considered later in other parts of the curriculum.

Computer-Assisted Learning Session (Gas Exchange and Oxygen Transport)
This programme is used in one of the practicals (P5) and provides you with data usually in the form of graphs upon which you are asked questions. Your answers are marked giving an overall score. The correct answers are available upon completion so you can see how well you performed. Your score is confidential and is not included in any of your records.
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