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Gas Transport
· Steady state 
· Rate o2 consumption = rate o2 added to blood at lungs
· Rate co2 produced equals rate co2 leaves blood at lungs
· Gas diffuses from high partial pressure to low 
· Delta po2 drives o2
· From alveoli to blood
· From blood to tissue
· Delta pco2 drives 
O2 Transport
Larger animals use circulatory systems 
·  Transport of gasses in blood 
· Solubility of oxygen in aqeuos fluids is low 
· Metalloproteins (respiratory pigments)
· Proteins containing metal ions which reversibly bind with o2
· Increase o2 carrying capacity 50 fold 
· Haemoglobin
· Found in blood cells
· Most vertabrates 
· Oxygen is transported in the blood
· Dissolved plasms – 2%
· Reversibly combined with haemoglobin – 98% = oxygenation 
· Haemoglobin has 4 identical subunits each with a heme group containing iron: hb can carry 4 o2 molecules 
· Oxygenation of haemoglobin exhibits cooperativity
· Binding of each o2 molecule makes it easier for the next to bind 
· Release of each o2 molecule makes it easier for the next to release 
· Oxygen affinity
· Po2(50) (50 percent saturation) inverse to affinity
· ***INSERT HAEMOGLOBIN DISOCIATION GRAPHS***



Co2 Transport
Three ways 
1. Small amount are transported in plasma (10%)
· More soluble in fluid than o2
2. Some co2 combines with haemoglobin (20%)
· Forms carbominohemoglobin 
3. Co2 transportes as bicarbonate (HCO3-) (70%)
· Co2 +H2o = H2CO3 (carbonic acid) = HCO3- + H+ (bicarbonate)
· Carbonic anhydrase catalyzes the formation of bicarbonate 
At respiratory surface
· Co2 diffuses out of blood
· Carbaminohemoglobin releases co2
· Bicarbonate reaction goes to the left 
· Pressure goes down as co2 increases in blood 
· pH increases
At tissues
· Co2 diffuses out of the tissues
· Carbaminohemoglobin binds to co2
· Bicarbonate reaction goes to right 
· pH and (h+) inversely correlated
· pH decreases 
Bohr Effect
The oxygen affinity (dissociation curve shape) can be affected by 
· changes in concentration of protons
· changes in PCO2
· changes in temperature
· organic modulators present 
pH
higher the pH th higher the oxygen saturation 
more pressure for same amount of o2


PCO2
Increase in pco2 reduces oxygen affininty because p50 is increased 
Two mechanisms
1. Increase in protons decreases pH which decreases affinity 
2. Co2 binds to hemoglobin (carbaminohemoglobin)
3. Hb uptake h+ and provokes conformational 
Temperature
Increases in temperature decreases affinity of hemoglobin to bind with oxygen 
· Right shift
· P50 is increased
· Promotes oxygen delivery to ear muscles during exercise
Organic modulators
Increases in these modulators decrease affinity
Helps oxygen unload at tissue 

Control of Breathing
Vertebrate respiratory and circulatory systems work together to regulate gas delivery by:
1. Altering oxygen carrying capacity and affinity
2. [bookmark: _GoBack]Regulating ventilation 
