Respiratory System – Keywords
	Pulmonary ventilation
	· Movement of air into and out of the lungs

	External respiration
	· Movement of oxygen from the lungs to the blood and of carbon dioxide from the blood to the lungs

	Transport of respiratory gases
	· Transport of oxygen from the lungs to the tissue cells of the body and of carbon dioxide from the tissues to the lungs

	Internal respiration
	· Movement of oxygen from the blood to the tissues and of carbon dioxide from the tissues to the blood

	Respiratory zone
	· The actual site of gas exchange
· Composed of bronchioles, alveolar ducts, and alveoli (all microscopic)

	Conducting zone
	· All respiratory passageways not included in the respiratory zone
· Responsible for cleansing, warming, humidifying incoming air

	Intrapulmonary pressure
	· Pressure in the alveoli (inside the lung)

	Intrapleural pressure
	· Pressure in the pleural cavity (in between the lung and thorax)
· Always approx 4 mmHg lower than intrapulmonary pressure

	Transpleural pressure
	· Intrapulmonary pressure – intrapleural pressure
· Always positive

	Inspiration
	· Pressure outside > pressure inside

	Expiration
	· Pressure outside < pressure inside

	Asthma attack
	· Parasympathetic stimulation results in the release of  histamine which acts as a CONSTRICTOR in the respiratory system
· Constricts airways which increases resistance (which decreases airflow)

	Surface tension
	· Any gas/liquid boundary where molecules of the liquid are more strongly attracted to each other that to the gas

	Surfacant
	· Produced by type II alveolar cells
· Mixture of phospholipids, proteins and ions

· Reduces surface tension in alveoli to prevent collapse

	Respiratory Distress Syndrome
	· Inadequate amounts of surfactant (especially in premature babies) results in the collapse of the lungs

	Lung Compliance
	· The ease with which lungs can be distended

	Tidal Volume
	· Volume of air inhaled or exhaled in one normal breath
· Approx. 500mL (150mL dead space)

	Inspiratory reserve volume
	· Maximal amount of air that can be inhaled over and above the tidal volume

	Expiratory reserve volume
	· Maximal volume of air that can be exhaled after the expiration of the tidal volume

	Residual Volume
	· Volume of air that remains in the lungs after maximal exhalation
· Cannot be measured by a spirometer

· Can be measured indirectly by a close-circuit helium dilution or open-circuit nitrogen washout

	Forced expiratory volume
	· Volume of air that can be expired in 1 second after maximal inspiration

	Dead space (anatomical)
	· The volume of air that remains in the conducting airways

· Approx. 150mL

	Inspiratory capacity
	· Maximal amount a subject can inhale following a normal exhalation

	Vital Capacity
	· Maximum amount of air that a subject can exhale after a maximal inhalation

	Functional residual capacity
	· Volume of air left in the lungs after a tidal volume exhalation
· Cannot be measured by a spirometer

	Forced vital capacity
	· Volume of air that can be forcibly expired after a maximum inspiration

	Forced expiratory volume in 1s
	· Volume of air expelled in 1 second

	Total lung capacity
	· Total volume of the lungs
· Cannot be measured by a spirometer

	Spirometry
	· Measurement of human lung volumes and functional capacities with a lung spirometer

	Lung volume
	· No overlapping measurements

	Lung capacities
	· More than one volume added together

	Spirometer
	· Device used for quantifying lung volumes and assessing pulmonary function

	Minute respiratory volume
(minute ventilation)
	· Amount of air taken in during a 1 minute period

	Alveolar ventilation
	· Amount of air reaching the alveoli per minute

	Olfactory mucosa
	· Smell receptors

	Respiratory mucosa
	· Pseudostratified ciliated columnar epithelium
· Contains goblet cells that secrete mucous and serous glands that secretes enzymes (lysozyme)

· Cilia move mucus to pharynx

· Sensory nerves stimulated ( sneeze reflex

	Chonchae
	· Three folds in the nasal cavity that increase surface area

	Sinuses
	· Frontal, maxillary, sphenoid and ethmoid
· Openings that allow mucus to drain into nasal cavities

	Pharynx (throat)
	· 3 regions (from upper to lower): nasopharynx, oropharynx, laryngopharynx
· Nasopharynx – only respiration (pseudostratified epithelium too fragile for food)

· Oropharynx – respiration and food passageway, stratified squamous

· Laryngopharynx – respiration and food passageway, stratified squamous

	Larynx (voice box)
	· Connects pharynx to the trachea
· Attaches to hyoid bone

· Glottis = true vocal cords

· thyroid cartilage – adam’s apple

· Areytenoid cartilage – ligaments of vocal cords run from adam’s apple to areytenoid

· Third cartilage – epiglottis – blocks the opening of the respiratory system during swallowing (no food can enter)

	Laryngitis
	· Inflammation of vocal cords

	Trachea (windpipe)
	· Extends from larynx to primary bronchi
· Composed of smooth muscle and 20 C-shaped hyaline cartilage rings

· Ciliated pseudostratified columnar epithelium

	Respiratory tree
	· Cartilage decreases with increasing branches
· Epithelium goes from pseudostratified columnar to columnar to cuboidal (no cilia in bronchioles)

· Smooth muscle increases with increasing branches

	Respiratory bronchioles
	· Branch from terminal bronchioles and lead to alveolar ducts

	Alveolar sacks
	· Found at the end of each alveolar duct
· Made up of two or more alveoli

	Alveoli
	· Saccular regions lined with squamous epithelium (facilitates diffusion)
· Site of gas exchange in the lungs

· Each is surrounded by a capillary bed and elastin fibres

· Inside: Type I cells (junction cells -- desmosomes) and Type II cells (surfactant-secreting cells), macrophages

· Alveolar pores – regulate pressure

	Costal surface
	· Lung surfaces in contact with ribs

	Hilus
	· Place where blood vessels enter and leave lungs

	Fissures
	· Deep folds that separate the two lungs into their lobes

	Dalton’s Law
	· Total pressure is equal to sum of partial pressures

	Henry’s Law
	· When a gas is in contact with a  liquid, that gas will dissolve in the liquid in proportion to its partial pressure
· Amount of gas dissolved also depends on gas solubility and temperature (as temperature increases, solubility decreases)

	Diffusing capacity
	· Volume of a gas that diffuses through a membrane each minute per mmHg pressure gradient

	Oxyhemoglobin
	· Oxygen bound to haemoglobin
· As one oxygen molecule binds to Hb, Hb affinity for O2 increases

	Bohr Effect
	· Shifting of the oxyhemoglobin dissociation curve to the right
· Caused by decreased PO2, pH and increased PCO2, temperature, 2,3-diphosphoglycerate 

	Partial pressure of oxygen 
	· Aterial pressure approx. 100 mmHg
· Leaving tissues at rest approx. 40 mmHg

· Leaving tissues during exercise approx. 0 - 4 mmHg

	Hypoxia
	· Reduced levels of O2
· Adaptations: increasing erythropoietin secretion, haemoglobin content, 2,3-BPG production

	CO2 transport
	· Dissolved in plasma (20 times more soluble than O2)
· Bound to Hb

· Forms bicarbonate ions (a primary method)

	Haldane effect
	· The displacement of CO2 from the blood by O2 leads to unloading of CO2 at the lungs

· Larger effect than Bohr effect

	Partial pressure of CO2
	· Arterial content approx. 40 mmHg
· Venous at rest approx. 45 mmHg

· Venous during exercise approx. 90 mmHg

	Blood pH
	· Maintained by buffers: bicarbonate (in blood), phosphates (in kidneys), proteins (intracellular and in blood)

	Medullary respiratory control centres
	· Ventral respiratory control group – sets basic rhythm and integrative centre
· Dorsal respiratory group – integrates input from peripheral stretch and chemoreceptors (located in the carotid and aortic bodies)

	Pontine respiratory centre
	· Influences activity of VRG
· Smooths respiratory pattern

	Respiration controls
	· Chemical factors
· Hypothalamic

· cortical

	Hyperventilation
	· a sudden increase in ventilation that exceed the metabolic need for oxygen
· causes hypocapnia – cerebral vessels contrict

	Hering Breuer Reflex
	· stretch receptors in visceral pleurae and conducting passages stimulated when lungs inflate strongly (protective reflex) 

	Arterial hypoxemia
	· decrease in haemoglobin saturation below normal


