Unit 1 Biology and Disease


The lungs of a mammal also act as an interface with the environment. 
Lung function may be affected by pathogens and by factors relating to lifestyle.
By the end of this topic I will know

· The structure of the lungs

· Pulmonary ventilation

· The biological basis of lung disease – TB, and the effects of fibrosis, emphysema and asthma
The lungs

The lungs lie in the thoracic cavity surrounded by:
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Figure 2 The human breathing system.
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9] Figure 4 Diffusion of gases in an alveolus



12 pairs of ribs, with intercostal muscle between them

· The diaphragm
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Air enters through the mouth or nose and passes through the larynx into the trachea

Page 75 – describe what the trachea is like

__________________________________________________________________________________________________________________________The trachea branches into two bronchi.  What are they lined with and what is their function?
__________________________________________________________________________________________________________________________

The bronchi branch into smaller tubes called bronchioles.  What are they made from and what is their function?

__________________________________________________________________________________________________________________________

_____________________________________________________________
The bronchioles end in the alveoli

The alveoli 
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Describe the alveoli

__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________
The breathing mechanism

Breathing involves Inspiration – air pushed into the lungs from the atmosphere and

Expiration – air pushed from the lungs to the atmosphere, removing stale air from the alveoli

The muscles in the thoracic cavity are involved in bring about inspiration and expiration

Diaphragm muscle – when this contracts it pulls the diaphragm downwards

External intercostal muscles – attached to the outside of the ribs.  When they contract they pull the ribs upward and outward, increasing the volume of the thorax

Read page 76 and complete the table below 

	
	Inspiration
	Expiration

	Active or passive process
	
	

	External Intercostal 
Muscle
	
	

	Movement of Ribs
	
	

	Diaphragm
	
	

	What happens to the              volume and pressure
	
	

	What direction air travels
	
	


What happens during active exercise?

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………


 Pulmonary Ventilation
What is pulmonary ventilation?
________________________________________________________________________________________________________________________________________________________________________________

What two factors do we need to know? Explain what each means.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Write the word equation for calculating Pulmonary Ventilation:
· Summary Questions Page 77

Breathing

We do not breathe at a constant rate.  The graph below shows the changes in volume of air in a man’s lungs when he changes activities

During A the man is at rest – his breathing is steady and shallow.  At B he starts to exercise and he takes deeper breaths.  He stops exercising at C and his breathing starts to return to normal.
At D he breathes out as fully as he can by contracting his abdomen.  He uses his internal intercostal muscles to pull his ribcage down as far as possible.  The amount of air remaining is the residual volume that cannot be expired.  At E he breathes in deeply.

1. How many breaths does he take in 1 minute at rest? ____________________

2. What is his tidal volume at rest?  _________________________________

3. What is his pulmonary ventilation at rest? __________________________

4.  What is the maximum volume of a single breath while exercising? __________

5. Calculate the percentage increase for the maximum volume inspired during exercise compared to the resting tidal volume  
6. The vital capacity is the maximum volume of air that can be inspired after expiring as fully as possible.  What is the vital capacity of this man?  ____________________________________________________________
7. What is the total lung capacity including the residual volume that cannot be expired?___________________________________________________

Gas exchange in the lungs

The alveoli are the site for gas exchange in the lungs.  

Alveoli are well adapted to their role as gas exchange surfaces  

All the adaptations obey Ficks Law

Ficks Law: 

Rate of Diffusion is proportional to 




Surface area x difference in concentration

                                                Thickness of Surface

To allow efficient transfer of materials by diffusion exchange surfaces must have the following adaptations:

· A large surface area; volume ratio – ________________________________
· Be very thin - ______________________________________________________________
· Be partially permeable ______________________________________________________________
Maintain a diffusion gradient – movement of internal and environmental medium (i.e. as the blood flows away from lungs carrying oxygen (internal medium) the air is being inhaled bringing in more oxygen (external medium)  
Page 79 why is diffusion of gases between the alveoli and blood very rapid?

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
_________________________________________________________________________________________________________________________​​​_
 Questions

1
The drawing shows an electron micrograph of a section through part of an alveolus from a lung.

(a)  Describe the path of a molecule of oxygen from the air in the alveolus at X to the plasma membrane of cell A 



(1 mark)
(b) Cell A is a eukaryotic cell. Give two features that may be found in a prokaryotic cell which are not found in cell A. 



(2 Marks)

(c) Cells A and B are biconcave discs. Explain one advantage of a biconcave disc over a spherical cell of the same volume in transporting oxygen.  (2)

(d) The diameter of a human red blood cell is 7μm.

(i) Calculate the magnification of the drawing. Show your working.


(2 marks)
(ii) In calculating the magnification, what assumption did you have to make about how the section was cut? 





(1 mark)

2
The graph shows how pulmonary ventilation changes during a period of exercise.

(a) Describe how pulmonary ventilation changed during the period of exercise (1)

(b) After 4 minutes of exercise, the breathing rate was 20 breaths per minute. Explain how you could use this information and the graph to calculate tidal volume.              (2)

 (c) When a person starts to breathe out, the percentage of oxygen in the air first exhaled is the same as the percentage of oxygen in the atmospheric air. Explain why. 
(2marks) (0104)

Interpreting pressure changes during breathing
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The upper graph shows the changes in pressure in the alveoli during one breath.  Pressure is measured in kilopascals (kPa).  Zero on the y axis is when the pressure in the alveoli is the same as the atmospheric pressure outside the body.  Atmospheric pressure is normally 100kPa

The lower graph shows the changes in the volume of lungs during the same breath.  As lung volume increase, pressure falls and air enters the lungs.  The volume is measured in dm3                                                 1 dm3 = 1 litre = 1000cm3

1a) What is the maximum increase in the volume of the lungs?
b)  Do you think the data were measured when the man was at rest or during exercise?     Explain the evidence for your answer

2)  Describe the pattern of change in volume of the lungs during inspiration

3)  Describe the pattern of change in pressure in the alveoli during inspiration

4)  Explain what causes the decrease in pressure in the alveoli at the beginning of inspiration

5)  Explain why the pressure in the alveoli returned to zero at the end of inspiration

6)  Describe the pattern of change in volume in the alveoli during expiration

7)  Describe the pattern of change in pressure in the alveoli during expiration

8)  Explain the changes in pressure and volume during expiration

9) A chest wound that allows air into the space between the chest wall and the lungs can prevent normal inspiration even though breathing movements occur.  Suggest an explanation for this

Lung diseases
Tuberculosis

Read Page 80 and 81 and answer the following questions:
1. What causes tuberculosis?

______________________________________________________________________________________________________________________________ 

2. What are the main symptoms of Tuberculosis?

_____________________________________________________________________________________________________________________________________________________________________________________________
3. How is TB spread from infected to uninfected people?

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Describe the course of infection once Mycobacterium tuberculosis has entered into the lungs and how it can lead to the formation of scar tissue
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Other lung diseases include Pulmonary fibrosis, asthma and emphysema. 

Complete the table explaining what each disease is and the main symptoms associated with each disease.

	Name of disease
	How it develops
	Main symptoms

	Pulmonary Fibrosis


	
	

	Asthma


	
	

	Emphysema


	
	


Complete the table, naming the disease(s) that interferes with the lung function

	Lung function
	Disease(s) that interferes with function

	To ventilate by inhalation
	

	To ventilate by exhalation
	

	To provide a large surface area
	

	To provide a short diffusion pathway
	


9.  Link each of the following statements with one of the following diseases – fibrosis, emphysema, asthma

It is caused almost entirely by smoking _________________________________

Thickening of the epithelium of alveoli leads to a lengthened diffusion pathway  _______________________________________________________________
It leads to a reduction in the surface area of the alveoli ____________________

It is a localised allergic reaction _____________________________________

Page 84 and 85  Read and answer Q 1 to 4 page 85


Causes of death amongst male doctors

Table 1:  Mortality rate of male doctors per 1000 per year

	Cause of death
	Mortalitiy rate of male doctors per 1000 per year

	
	Never smoked
	Given up smoking
	Still smoking/cigaretttes per day

	
	
	
	1 - 14
	15-24
	25 or more

	Lung Cancer
	0.17
	0.68
	1.31
	2.33
	4.17

	Cancer of the mouth, throat, gullet
	0.09
	0.26
	0.36
	0.47
	1.06

	Other cancers
	3.34
	3.72
	4.21
	4.67
	5.38

	Other chronic lung disease, eg. Emphysema
	0.11
	0.64
	1.04
	1.41
	2.61

	Heart disease
	6.19
	7.61
	9.10
	10.07
	11.11


These are the results of a study by Doll and Hill.  The mortality rate is the aver number of deaths per year per 1000 doctors.  A mortality rate of 2.0 means that on average 2 doctors in every thousand died every year.  Out of 30 000 doctors, this would mean 60 deaths.  
1.  What do the data show about the effect of smoking on mortality from lung cancer?

2.  What do the data show about the effect of smoking on the other causes of death shown in the table?

3.  For each cause of death calculate by how much the risk increased by smoking 25 cigarettes a day compared with not smoking

4.  Describe the effects of giving up smoking

5.  Describe and explain the results for heart disease

Questions Page 86 and 87







Remember


Air movement during breathing is caused by air being pushed from a high pressure to a lower pressure


The pressure of air increases when its volume decreases and decreases when its volume increases


These are important when describing or interpreting data about breathing























You will need to interpret data relating the effects of pollution and smoking on the incidence of lung diseases


Analyse and interpret data associated with specific risk factors and the incidence of lungs disease


Recognise correlations and causal relationships


Correlation – a correlation is an association between two varibales. If measurements in both variables increases tere is  a posiivie correlation.


A positive correlation is not proof that one factor is the cause of another.


Risk factor – risk factor is something such as smoking that correlates with an increased change of suffering form a particular disease or condition.  
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