                                                   Breathing System
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3.4.4 The Breathing System in Humans
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NOTES:
Macrostructure and basic function of the breathing tract in humans.

Include following labels:

Nasal and buccal cavities, pharnynx, epiglottis, glottis, larynx, trachea, bronchi, bronchioles, alveoli

Structure:
[image: image4.jpg]



[image: image5.jpg]


[image: image6.jpg]Breathing Out





Functions:

	Part
	Function

	Nasal cavity
	Allows air to enter the nose, Warms and filters the air



	Buccal Cavity
	Air enters through mouth into buccal cavity

	Pharnyx
	Connects nose and mouth to larnyx



	Epiglottis
	Prevents food going into trachea when swallowing



	Glottis 


	Opening of between vocal cords

	Larynx 


	Voice box - sound

	Trachea 


	Allows air to pass to lungs

	Bronchioles 


	Transports air to alveoli

	Alveoli 


	Gaseous exchange

	Diaphragm
	A muscle which assists in inhalation/exhalation


Essential features of the alveoli and capillaries as surfaces over which gas exchange takes place.
· All organisms have the ability to maintain constant conditions in their cells and bodies such as temperature, fluid balance and chemistry.

· This is achieved by homeostasis e.g. by diffusion, by developing exchange systems which include the respiratory and excretory systems.

· In all organisms adequate amounts of gases, nutrients and toxic wastes are exchanged by diffusion between cells and their environment.

· The efficiency of exchange is proportional to the surface area over which diffusion can take place.

· In large organisms, such as plants and animals, the problem of size in relation to diffusion and exchange have been overcome by various means such as:

(a) the body may be flattened, thus reducing the distance between the two surfaces e.g. the leaves of a plant

(b)  increasing the surface area e.g. the alveoli in the respiratory system

(c) The body may develop systems where the material is brought to the body surface e.g. by respiratory and excretory systems.
(d) [image: image7.png]Inhaled air

Exhaled air

Thin film of moisture on
he inside of the alveolus

Alveolus with wall
only one cell thick

Blood vessel

—— Red blood cell

~
Body cells [+ 0,+gluoss —» €0, + H,0 *+ enorgy |




Because diffusion can only effectively distribute materials over a short distance, about 0.5 mm.large active animals such as humans also require a circulatory system to help in the transport of gaseous materials and toxic waste.




Function of the Alveoli: Gaseous Exchange
· Each bronchiole ends n a balloon like air sac – alveolus

· Over 700 million alveoli in  the 2 lungs

· Provides a very large surface area for gaseous exchange

Gaseous Exchange
During respiration body cells use up oxygen gas and produce carbon dioxide gas and water.

In the body cells

· Carbon dioxide and water diffuse out of the body cells 
into the blood from a region of high concentration (in 
cells) to a region of low concentration (blood).

In the lungs 
· Carbon dioxide and water diffuse out of the blood (high concentration) into the 
alveolus (low concentration).

· Oxygen diffuses from the alveoli into blood and into the body cells from high 
concentration to low concentration.
Adaptations of alveoli
· Thin walls (one cell thick)

· Very numerous

· Moist

· Surrounded by capillaries also with thin walls

Description of the mechanism of the breathing system in the exchange of gases in humans.

The role of the diaphragm, the intercostals muscles and brain (exclude CO2 levels) in breathing.


Inhalation:

· Message from brain

· Intercostal muscles and diaphragm contract

· Rib cage moves up and out

· Diaphragm moves down

· Volume of thoracic cavity increases

· Pressure decreases

· Air in

· Active process

Exhalation

· Message from brain

· Intercostal muscles and diaphragm relax 

· Rib cage moves down and in

· Diaphragm moves up

· Volume of thoracic cavity decreases

· Pressure increases

· Air out

· Passive process


Changes which take place during breathing
· Pressure changes in the thoracic cavity

· Gaseous exchange takes place in the alveoli
· Oxygen diffuses from the alveoli into the capillaries
· Haemoglobin transports oxygen to all cells in the body

· Carbon dioxide produced during respiration diffuses from the plasma into the  alveoli

· Water vapour produced during respiration is  exhaled
Contemporary Issues and Technology

Breathing disorders: one example from the following:

Asthma or bronchitis
Asthma

Attacks of coughing, wheezing, breathlessness and chest tightness.

One possible cause 

Narrowing of the airways in response to certain triggering agents e.g. pollen, dog and cat dander, house mites, infections, drugs, vigorous  exercise and psychological stress.
The muscle in the wall of the airways undergoes sudden contraction. The airways may narrow further as a result of inflammation and excessive secretion of mucus.

Prevention,
Avoid the triggering agents

 Treatment 
e.g. use of inhalers which widen the airways
What is asthma?

Asthma is a condition in which the airways of the lungs become either narrowed or completely blocked, interfering with normal breathing. Once the airways have become obstructed, it takes more effort to force air through them, so that breathing becomes more difficult. The movement of air through constricted airways can result in a wheezing sound. Irritation of the airways by excessive mucus may also provoke coughing. Because exhaling through the obstructed airways is difficult, too much stale air remains in the lungs after each breath. This decreases the amount of fresh air which can be taken in with each new breath, so not only is there less oxygen available for the whole body, but the high concentration of carbon dioxide in the lungs causes the blood supply to become acidic. This acidity in the blood may rise to toxic levels if the asthma remains untreated. 

 This obstruction of the lungs can resolve itself spontaneously or treated with medication. 

The airways may become obstructed by one of the following: 

· constriction of the muscles surrounding the airway; 

· inflammation and swelling of the airway; or 

· increased mucus production which clogs the airway. 
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Macrostructure and basic function of the breathing tract in humans





Essential features of the alveoli and capillaries as surfaces over which gas exchange takes place.





Description of the mechanism of the breathing system in the exchange of gases in humans.





Contemporary Issue


Breathing disorders:


One example of a breathing disorder, from the following: asthma and bronchitis;


One possible cause, prevention, and treatment


Syllabus P. 35





Macrostructure and basic function of the breathing tract in humans.


 (Nasal and buccal cavities, pharnynx, epiglottis, glottis, larynx, trachea, bronchi, bronchioles, alveoli)





Essential features of the alveoli and capillaries as surfaces through which gaseous exchange takes place.





Describe the mechanism of the breathing system in the exchange of gases to include:


The role of the diaphragm, the intercostals muscles and brain (exclude CO2 levels) in breathing.


Pressure changes in the thoracic cavity


Gaseous exchange in the alveoli


Role of haemoglobin in oxygen transport


Source of carbon dioxide from the plasma


Water evaporation exhalation





Contemporary Issues and Technology


Breathing disorders: one example from the following:


Asthma or bronchitis


One possible cause – triggering agents e.g. pollen, dog and cat dander, house mites, infections, drugs, vigorous  exercise and psychological stress.


Prevention, treatment e.g. use of inhalers


T.G. P. 62











Buccal Cavity





Glottis





Alveolus





Blood capillary





Thin Wall





Bell Jar model demonstrates mechanism of breathing
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