F.4 Biology- Gaseous Exchange

Gaseous Exchange in Humans
In humans, respiration is normally ________________. We take in _________ from the surrounding air and give out ______________________ in return. This process is known as _______________________________. 


A. Structure of the Human Breathing System
1.  Nasal Cavity

How is the nasal cavity equipped with features to ensure the incoming air is suitable for breathing?

	Feature
	Function

	1. _______ at the entrance
	To _____________ dust particles and germs from inhaled air

	2. _________________ cells on nasal lining
	To secrete __________ which traps dust and germs

To _______________ inhaled air

	3. ______________ epithelium on nasal lining
	The __________of cilia __________ moves mucus to the throat to be ___________ or ________________

	4. Numerous ___________________ close to surface of nasal lining
	To _____________ inhaled air

	5. _____________ organs in nasal cavity
	To give the sense of _________

To test whether the inhaled air is suitable for breathing or not


Hence in the nasal cavity, the air is _____________, ________________, _____________ and _____________ before it goes to the lungs.
2. Glottis- opening to _____________. It is covered by _________________ during swallowing.

3. Larynx- also known as __________________, it contains _____________.

4. Trachea- supported along its length by many C-shaped _______________ __________ which prevent the trachea from _______________ during breathing.

The lining of the trachea also contains ___________________ cells and _________.

5. Bronchi (singular: bronchus) and bronchioles

Trachea divides into __________  and ___________ bronchi each entering the lung on the corresponding side.

Inside the lungs, the bronchi subdivide into many fine __________________.

The bronchioles end in _______________.

6. Alveoli (singular: alveolus)

Each air-sac is composed of a bunch of bubble-like pockets called ____________. 

They are the actual sites of ____________________________. 

7. Pleural membranes (pleurae)

The lungs are surrounded by 2 layers of membranes called _____________.

Between the 2 membranes is a fluid-filled ___________________. The fluid is secreted by the pleural membranes and is known as ___________________.

What is the significance of the pleural fluid?

It acts as ______________ to reduce ____________ between the lungs and the thoracic wall during breathing.

What is the significance of the pleural cavity?

· It is completely ______________ and is always maintained at a pressure _________ than that in the lungs.

· Such a negative pressure stretches the elastic alveolar wall and causes the lungs to fill up the thoracic cavity.

· If the pleural membrane is punctured, air will _____________ and pressure inside the pleural cavity ______________. As a result, the lungs will _______________ due to its own elasticity.

8. Rib cage

What is the rib cage composed of?

a. 

b. 

c.

9. Diaphragm

It is found in ________________ only. It is ___________________ when relaxed and ________________ when contracted.

It helps in creating the breathing movement.

B. Gaseous Exchange in Alveoli
To increase the efficiency for gaseous exchange, what adaptations do the alveoli have?

	Adaptation
	Explanation

	1. The alveoli are ________________
	Increases the ___________________ for diffusion of gases

	2. The wall of alveoli is very _______.
	Provides a short _______________ distance and allows gases to diffuse rapidly b/w blood and alveoli

	3. Their inner surface is kept _______ by a watery film
	This dissolves the respiratory gases and thus facilitates ______________

	4. Each alveolus is surrounded by a __________ network of ___________ _______________
	This enables the rapid ____________ of the respiratory gases to and from the alveoli


Oxygen

· since the O2 concentration in the inhaled air is _____________ than that in the blood, O2 always diffuses from the _____________  to the ______________.

· What is the route of O2 diffusion?

Carbon dioxide

· since blood coming into the lungs has a higher CO2 concentration than the inhaled air, CO2 always diffuses from the  _____________ to ______________.

· What is the route of CO2 diffusion?

C. Ventilation
In humans, ventilation refers to the movement of air in and out of the lungs.

What is the need for ventilation?

· O2 supply to the alveoli is ________________ as soon as it’s absorbed

· CO2  is ________________ from alveoli as soon as it enters

· Hence a high ________________________ of O2  & CO2 is always maintained across the respiratory surface. This allows gaseous exchange to proceed at a high rate

The ventilation movements depend on the __________________ muscles and _____________________  muscles to occur.

1. Inhalation (Inspiration/ Breathing in)
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2. Exhalation (Expiration/ Breathing out)
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D. Volumes of air exchanged
1. Tidal volume

 - amount of air breathed in or out during one single breath when the person is _________________

2. Vital capacity

- maximum amount of air that can be breathed out after the deepest _________________

3. Residual volume

- volume of air that remains in the lungs even after the __________________.

E. Control of Breathing
- Breathing is controlled by the ___________________________ in the medulla oblongata of the brain

- The respiratory centre is connected to the intercostal muscles and diaphragm muscles by _____________

- The centre is sensitive to the ________________________ concentration in the blood.

-  When there is an increase in the CO2 concentration in the blood, the respiratory centre responds by increasing the _______________________ & ___________.

- Increased exercise increases metabolic activities of body tissues lead to an increased CO2 in blood. This in turn causes an increase in breathing __________ and ___________ which in turn brings more O2 to the body tissues (esp the skeletal muscles). Hence food can be oxidized more rapidly to release more energy. At the same time, more CO2 is removed from the tissues and prevents its accumulation.
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