Week 6- Chapter 23
Forces Driving External/Internal Respirations
· Structure of cells  simple, squamous, epithelium
· Enables easy diffusion 
Pressure Gradient -> Dalton’s Theory 
In a mixture of gases, each gas will retain its own Pgas
Pgas1 + Pgas2

At Alveoli						At Pulmonary Capillary			
PCO2 low		<--------			             PCO2 high
PO2 high		-------->				PO2 low

At Tissues 						At Systemic Capillary
PCO2 high	             --------->			PCO2 low
PO2 low		<--------				PO2 high

Other Factors that Affect Ventilation
i) Surface Tension of the alveolar fluid/pleural fluid- allows alveoli to assume smallest diameter
ii) Compliance of the Lungs- too much or too little
Low compliance = low inhalation (with Cystic Fibrosis, Scarring of Lungs)
iii) Airway Resistance- similar to blood vessels; anything blocking airway including increased secretions, mucous, and asthma; with bronchodilation, bronchoconstriction
External Respiration- gas exchange between alveoli and pulmonary capillaries 
Recall- gas exchange is dependent on partial pressure 
Dalton’s Law of Partial Pressure: each gas in a mixture of gases will exert its own pressure
P oxygen in alveoli increase and P oxygen in pulmonary capillaries decrease – Oxygen diffuses down its pressure gradient into pulmonary capillaries
P carbon dioxide in alveoli are low and P carbon dioxide in pulmonary capillaries are high – Carbon dioxide diffuses down its pressure gradient out of pulmonary capillaries into alveoli to be expelled

Internal Respiration- gas exchange between system capillaries and tissue cells; results because P oxygen in blood > P oxygen in tissues- oxygen moves into tissues; P carbon dioxide in blood < P carbon dioxide in tissues- carbon dioxide moves into blood
(Review Diag #2 how P oxygen and P carbon dioxide changes as you move through systemic circulation) 

Gas Transport (Diag #3-7)
Recall Henry’s law: Amount of gas dissolved in a liquid is directly proportional to the partial pressure of the gas + its Solubility Coefficient 
Solubility Coefficient of CO2 > O2 – more CO2 is dissolved in blood 

Transport of Gases Throughout the System 
1. Dissolved in blood
Henry’s law: amount of gas dissolved in blood is equal to the Pgas + Solubility Coefficient 
More CO2 (7%) is dissolved in blood 
Oxygen Transport 
· 1.5% of O2 is dissolved in blood plasma
· 98.5% is bound to hemoglobin – Oxyhemoglobin (the heme group has a high affinity for O2)
Factors Affecting if Hemoglobin (Hb) binds with or releases O2 
i) P oxygen – high oxygen – more binding
ii) pH- low pH = high H+ = high P carbon dioxide- oxygen dissociates/releases 
iii) Temperature- high Temperature – oxygen released (or dissociates from hemoglobin molecule) 
iv) BPG- intermediate product of glycolysis – high BPG -> high O2 dissociation
Factors ii, iii, iv all occur at the tissue and hence the hemoglobin molecule releases the oxygen

(Note association reaction and dissociation reaction – SaO2 – PO2 curve

Represented graphically on Oxyhemogloblin Dissociation Curve (youtube video: oxygen Hb Dossociation Curve explained clearly: Medcram videos 8:54)

Gas Transport – CO2 Transport
i) Dissolved CO2 (recall CO2 has high solubility coefficient- 7%)
ii) Carbamino Compounds

Neural Control -> Respiratory Center 
1. Medullary Respiratory Center- 
1. Dorsal Respiratory Group (DRG) 
(DRG)
2. Ventral Respiratory Group- involved in rhythm of breathing pacemaker cells of RS -> Forceful inhalation-> send impulses to accessory muscles (sternocleiclomastoid, scalene, pectoralis minor) 
3. Pontine Resp Group (Pons Pnewmotaxic) -> involved in modifyns
Other Brain Centers: 
1) Cortex 
· Voluntary control (holding our breathing PCO2 increase, H+ increase -> DRG neurons stimulated) 
2) Hypothalamus + Limbic System
-> impulses to resp center (crying, laughing) 
Inspiratory Area
Quiet Breathings: Impulses to diaphragm via Phrenic nerve 
Impulses to external intercoastal 
Via intercostal nerves then DRG become inactive + muscles relax then cycle starts again 
Chemoreceptors
· Central chemoreceptors- near CNS, notes changes in H+, CO2 in CSF 
· Peripheral Chemoreceptors- in aortic and carotid bodies; notes changes in P oxygen, P carbon dioxide, H+ in blood -> hypo/hyperventilation
Proprioceptors- monitor movement of joints and muscles; stimulates DRG of medulla; as soon as you start exercising before P CO2, PO2, H+, changes- rate and depth of breathing changes
Stretch Receptors- located in bronchi, bronchioles; responds to over inflation of lungs; increased stretch -> DRG (inspiration is stopped, exhalation begins); decreased stretch initiates inflation reflex- Herring Breuer Reflex
Other Influences- pain, temperature, stretching anal sphincter, irritation of airways, BP 
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