REVIEW OF THE PERTIENT PHYSIOLOGY
Respiratory Acid Base Disorders
The Bicarbonate Buffer System
· Did not actually describe the bicarb buffer system…
· Arterial pCO2 (=alveolar pCO2) does not provide the needed data to assess buffering of H+
· Capillary pCO2 is what reflects interstitial component and intracellular component
· Arterial is the best estimate we can have of pCO2 in brain capillaries as it has autoregulation of blood flow, and steady rate of CO2 production
· [bookmark: _GoBack]When autoregulation fails in a patient with metabolic acidosis the PCO2 will increase in brain capillaries 
· Bicarb buffer system is only effective when pCO2 is low
· Therefore the brain will be effected by increased H+ load
· Venous pCO2 
· If blood flow to an organ decreases then its capillary CO2 will increase (and O2 will decrease)
· Venous pCO2 reflects capillary pCO2 (and therefore cellular/interstitial pCO2)
· Most of the bicarb buffer system is in skeletal muscles
· Brachial and femoral venous blood provide insight into efficacy of bicarb buffer system (more so than mixed venous pCO2)
CO2 Homeostasis
· More CO2 is produced when there is increased oxidative metabolism 
· During vigorous exercise more CO2 is also produced during buffering of H+ (lactic acid)
· More CO2 is produced metabolizing carbs than fat
· Venous PCO2 is considerably higher than arterial PCO2
· CO2 extraction = alveolar ventilation x PCO2 alveoli
· Increased ventilation -> decreased arterial (and alveolar) pCO2
· Consumption of O2 and CO2 occur at close to 1:1 ratio
· As O2 supply usually greatly exceed demand it is CO2 levels that drive ventilation
CO2 Transport
· CO2 diffuses from tissues into RBC of capillary
· Carbonic anhydrase rapidly converts to H+ & HCO3-
· This helps maintain low pCO2 in RBC and drives further diffusion of CO2
· HCO2- that forms is transported into plasma in exchange for chloride
· H+ binds to deoxyhemoglobin[image: ]
· In lungs O2 diffuses to RBC and promotes formation of oxyhemoglobin
· Deoxyhemoglobin gives up H+, which then binds to HCO3 
· CO2 is formed, and diffuses into alveoli
· Decreased bicarb in RBC promotes chloride shift in opposite direction
Renal Response to Chronic Change in PCO2
· In chronic resp acidosis cells develop intracellular acidosis in PCT and so:
· Increased bicarb reabsorption
· Increased NH4+ production and excretion
· This leads to persistent increased PHCO3
· Opposite occurs with chronic alkalosis 











QUESTION:
· Draw a diagram demonstrating the ‘chloride shift’ as occurs when CO2 diffuses from tissues into the blood. 














ANSWER:
[image: Image result for chloride shift]
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