BREATHING AND EXCHANGE OF GASES

The process of exchange of O, from the atmosphere with CO,, produced by the cells is called breathing, commonly
known as respiration.

1 |General body surface Sponges, Coelenterates, Flat worms
2 Moist skin Earthworms, Frogs

3 Tracheal tubes Insects

4 |Gills Aquatic arthropods, Molluscs, Fishes
5 Lungs Reptiles, Birds, Mammals

Pharynx is the common passage for food and air.
In human, path of air is :

External Nasal Primary
aotilis —" charibeg — Nasopharynx — Larynx — Trachea —» Bronchi

Bronchioles Tertiary Secondary

Alveoli +— network bronchi Bronchi

Inspiration can occur if the pressure within the lungs (intra-pulmonary pressure) is less than the atmospheric
pressure. Inspiration is initiated by the contraction of diaphragm and external inter costal muscles (EICM).

Expiration takes place when the intrapulmonary pressure more than the atmospheric puressure. In this diaphragm
and EICM are relaxed.

Alveoli are the primary sites of exchange of gases. Exchange of gases also occur between blood and tissues.
0, and CO, are exchanged in these sites by simple diffusion mainly based on pressure/concentration gradient.

Partial pressures (in mm Hg) of oxygen and carbon dioxide.

Respiratory Gas _| At eric Air | Deoxygenated blood | enated blood Tissues
O2 159 104 40 95 40
CO2 0.3 40 45 40 45
S.No.| Respiratory volumes and capacities Value

i Tidal volume (TV) 500 ml

2 |Inspiratory reserve volume (IRV) 2500-3000 ml

3 |Expiratory reserve volume (ERV) 1000-1100 ml

4 Residual volume (RV) 1100-1200 ml

5 |Inspiratory capacity (TV + IRV) 3500 ml

6 |Expiratory capacity (TV + ERV) 1600 ml

7  |Functional residual capacity (ERV + RV) 2300 ml

8 |Vital capacity (TV + RV + ERV) 4600 ml

9 |Total lung capacity (TV + IRV + ERV + RV) 5800 ml




Blood transport O, in the form of oxyhaemoglobin. O, can bind with heamoglobin in a reversible manner to
form oxyhaemoglobin. Each haemoglobin molecule can carry a maximum of four molecules of O,. Binding of

oxygen with haemoglobin is primarily related to partial pressure of O.,.
Oxygen dissociation curve is sigmoid.

High PO, low PCO,), lesser H" concentration and lower temperature, thefactors are all favourable for the formation

of oxyhaemoglobin.

Every 100 ml of oxygenated blood can deliver around 5 ml of O, to the tissues.

CO, is transporeted by blood in three forms :

(i) Carbamino - haemoglobin (about 20-25%)

(ii) Bicarbonate - (about 70%)

(i) Dissolved in plasma (about 7%)

Every 100 ml of deoxygenated blood delivers approximately 4 ml of CO, to the alveoli.

Respiratory rhythm centre present in the medulla region and pneumotaxic centre present in the pons region.
Asthma is due to inflammation of bronchi and bronchioles.

In Emphysema alveolar wall are damaged so respiratory surface is decreased.

Regulation if breathing (?)

1. NeuralI Control

M(l,dulla oblongata Polx's

I_l_| — Pneumotacic cantre
— Switch off Inspiration
DRG VRG —> Moderate Respiratory Rhymin
Location — Dorsal — Ventral

Active — Normal — Enhanced
Respiration Respiration

Centre — Inspiratory — Both Inspiratory
centre & Expiratory

2. Chemical contral

Chemosensitive area

I l
Central Peripheral

—+nt in medulla oblongata — +nt in Aoria & Carotid artery
— sensitive to CO, and H' ions — sensitive to CO, and N' ions
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