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Introduction

Respiration consists of the following:

1. Breathing:  movement of air in and out

2. External respiration:  exchange of O2 and CO2 between air and blood

3. Internal respiration:  exchange of O2 and CO2 between tissue fluid and blood

4. Cellular respiration:  production of ATP in mitochondria of cells from glucose

C6H12O6   +   O2   (   CO2   +   H2O   +   ATP

Functional Anatomy of Respiratory System

Part
Structure
Function(s)

nasal cavities
· passageways lined with hair, cilia and mucus near nostrils (separated by a septum)

· have ciliated cells that act as receptors for odours.  Sensory nerves leave from there to brain.

· Ducts connect to tear glands and cranial sinuses.

· auditory tubes connect middle ear with nasopharynx
· warms & moistens air before entering the pharynx.

· Near nostrils, air is cleaned by filtering particles out in nose hairs and cilia while trapping others in mucus.

· In the upper nasal cavity, just cilia filter out particles.



pharynx (throat)
· funnel-shaped passageway
· carries food from the mouth to the esophagus

· carries air from the nasal passage and mouth to the larynx.

epiglottis
· a flap of connective tissue 
· larynx is pressed up against the epiglottis during swallowing to prevent food from entering the larynx during swallowing.

larynx
· cartilaginous box that houses vocal cords connected to inner lining of trachea from left and right side.

· Opening between cords is glottis
· vibrate during expiration to create sound.  

· Cords open and close (change length/tension) to control pitch. 

trachea (windpipe)
· tube ventral to esophagus held open by C-shaped cartilaginous rings.  

· Lined with cilia

· lined with mucosa layer containing goblet cells that secrete mucus
· carries air from larynx to the bronchi.

· moves mucus toward mouth with cilia ( traps foreign matter and transports it out to prevent infection.

bronchus

(pl. bronchi)
· trachea branches to l. and r. bronchus.  Cartilage rings still present.
· deliver air from trachea to each of r. and l. lung

bronchioles
· bronchi branch to bronchioles

· Cartilage rings NOT present

· have circular smooth muscle.
· deliver air from bronchi to the alveoli

· constrict or dilate in response to various air conditions.

alveoli
· simple squamous epithelium (single layer of flat cells) makes a tiny air sac.  

· High collective surface area (40X the SA of the skin).

· Inside is coated with surfactant to reduce surface tension and prevent collapse

· Surrounded by capillary network, fed by pulmonary arteriole, drained by pulmonary venule.
· Site of external respiration

· Site of gas exchange:  O2 diffuses into blood from alveoli,  CO2 diffuses out of blood into alveoli.

diaphragm
· thin, dome shaped muscle at floor of the thoracic cavity.  
· contraction causes dome to move down ( increasing volume of thoracic cavity

· Relaxation causes dome to rise up ( decreasing volume of thoracic cavity

ribs

(rib cage)
· bones that form ceiling and walls of the thoracic cavity.

· Hinged at front on sternum and back on vertebral column.

· Connected by intercostal muscles.
· protects thoracic cavity.

· moves up and out during inspiration ( increasing volume of thoracic cavity.

· moves down and in during expiration ( decreasing volume of thoracic cavity.

pleural membranes
· parietal pleura lines inner wall of the rib cage and top of diaphragm.

· visceral pleura covers the lungs.

· parietal and visceral pleura are separated by small amount of fluid in the intrapleural space.
· allow smooth gliding of lung tissues against inner wall of rib cage.



thoracic cavity
· space inside rib cage and above diaphragm, lined with parietal pleura.

· Within, the lungs sit inside visceral pleura in pleural cavity; the heart sits inside pericardium in pericardial cavity.
· Contains the pleural and pericardial cavities

· separates the organs the pleural and pericardial cavities contain from the abdominal cavity.

lungs
· Lobular organs (3 lobes on right, 2 on left) composed of bronchioles, and alveoli.  Rich blood supply.

· Very elastic tissues.
· The elastic nature of the lung is important to the mechanics of breathing.

· The tendency of the lung to collapse creates a negative pressure in the intrapleural space compared to atmospheric pressure.

