Dibartola Chp 11 – Repriatory acid-base disorders
Rose and Post Chp 20 respiratory acidosis, Chp 21 respiratory alkalosis
· Fick’s law – diffusion of gases is directly proportional to the surface area of the interface and inversely proportional to the thickness of the membrane
· Factors that improve oxygen off-loading to tissues – low tissue pO2, decreased pH (increase H+ and CO2), increased temperature, increased 2,3-diphosphoglycerate
· 2,3-DPG competes with oxygen for its binding site on Hgb
· CO2 is 20x more diffuseable than oxygen – thus almost instantly equilibrates across membranes
· CO2 exits cells into blood, CO2 enters RBC
· In RBC carbonic anhydrase converts CO2 + H2O into H2CO3, at cellular pH converts to H+ and HCO3-
· HCO3- can diffuse into plasma, but H+ is trapped in RBC, Cl from plasma enters RBC to maintain electroneutrality = “Chloride shift”
· H is combined with intracellular buffers – Hgb
· In lungs: as HHgb is oxygenated, H+ is released which combines with HCO3 to form H2CO3 and then CO2 which is excreted
· 81% of CO2 transported to lungs as bicarb, 8% dissolved in plasma, 11% bound to amino groups of blood proteins, esp Hgb
· CO2 is primarily transported in the blood as HCO3 with minimal pH change
· Control of ventilation
· Main stimuli for ventilation are increased PaCO2 and decreased PaO2
· CO2 is major stimulus – even minor changes in CO2 change minute volume considerably
· Hypoxemia does not significantly change respiration until PaO2 is less than 50-60 mm Hg
· Smaller changes in PaO2 stimulate increased MV, but decreases in CO2 over-ride this
· CO2, pH and O2 are measured by chemoreceptors and affect ventilation
· Peripheral receptors are in the aortic and carotid bodies
· Peripheral oxygen sensors in carotid body are most important for hypoxic ventilatory drive
· Central CO2 sensors (medulla) are more important than peripheral CO2 sensors in determining ventilation
· These receptors respond to CO2-induced changes in the cerebral interstitial pH
· Causes of hypoxemia
· Low FiO2 – normal A-a gradient (less than 15)
· Hypoventilation – normal A-a Gradient
· Diffusion impairment -  incomplete equilibration of alveolar gas and pulmonary end capillary blood
· V/Q mismatch
· R->L Shunt – normally 2-3% b/c of bronchial and thebesian circulation, PaO2 does not return to normal w/ 100% oxygen
· Acute respiratory acidosis
· HCO3 is released from RBC in exchange for Cl – Increases SID
· Intracellular buffers are primary buffer in acute respiratory acidosis
· HCO3 increases .015 mEq/L for each 1 mm Hg increase in PCO2 in dogs and cats
· Chronic respiratory acidosis
· Chronic hypercapnia results in intracellular acidosis in renal tubular cells
· Up-regulation of Na-H antiporter in renal brush border -> H+ excreted as NH4+Cl-  results in increased choruresis and increased plasma SID and negative Cl balance
· Requires increase in ammoniagenesis which cats may not be able to do
· HCO3 increase .35 mEq/L for each 1 mm Hg increase in PCO2 in dogs
· Unknown in cats
· Respiratory centers become less sensitive to CO2  hypoxemia becomes the primary stimulus to respiration
· Since hypocapnia does not occur, hypoxic stimulus to respiration can become significant at 80 mm Hg O2
· Caution with oxygen therapy – may worsen V/Q mismatch as hypoxic vasoconstriction is taken away, and Haldane effect (decreased affinity of Hgb for CO2)
· Acute Respiratory alkalosis
· CO2 leaves cells, Cl leaves RBCs and HCO3 enters RBC decreasing plasma HCO3
· H+ moves from cells to plasma in exchange for K and Na
· Vast majority of buffering by intracellular phosphates and proteins
· HOC3 decreases .25 mEq/L for each 1 mm Hg decrease in PCO2
· Chronic respiratory alkalosis
· HCO3 decreases .55 mEq/L for each 1 mm Hg decrease in PCO2 – pH is normal or nearly so
· Unknown in cats, but probably similar
· Increased HCO3 loss in urine and decreased urinary ammonium excretion

1. According to Fick’s law of diffusion: 
a. Diffusion of a gas is proportional to: _____________________, _______________________, and ___________________________
b. Diffusion of a gas is Inversely proportional to:___________________________
2. [bookmark: _GoBack]List four factors that promote oxygen off-loading in the tissue beds: 


3. List three ways CO2 is transported in the blood to the lungs and circle which is the most important:

4. There are many chemoreceptors responsible for controlling ventilation. In the periphery chemoreceptors are located in the ___________________________ and ____________________________. These receptors are most important for stimulating respiratory drive in response to decreased ___________________________, while the receptors in the CNS stimulate respiration primarily in response to ___________________________.

5. List the 5 causes of hypoxemia and circle the two in which the patient will have a normal A-a gradient: 



6. A cat presents to you with a chronic history of a slow-growing tracheal mass. A blood gas is performed: 
pH 7.25, pCO2 65, BE -4, HCO3 26
Is the degree of metabolic compensation appropriate?
a. Yes
b. No
c. Cannot be determined
7. During chronic respiratory acidosis, in what form are excess hydrogen ions primarily excreted: 

