Acid-base balance study guide

-List the physiological processes that influence the pH of body fluids.

-Define the terms acidosis and alkalosis (what is the normal value of blood pH?).
-Define an acid

-Define pH. If [H+] = 10-4 in a solution, what is the value of its pH (Hint: Log10a=a). If [H+]=5X10-10 in a solution, what is its pH?
-Why does the catabolism of proteins, fatty acids, and ketones generate H+.

-List two processes that lead to alkalosis. Explain why they lead to alkalosis.

-Describe the three physiological lines of defense against acid-base imbalance.

-A solution has the following concentrations of carbonic acid and bicarbonate:  [H2CO3] = 24 mmol/L and [HCO3-] = 24 mmol/L. What is the pH of this solution?

-Under normal physiological circumstances, how is it that we maintain a [HCO3-]/[H2CO3] ≈ 20?
-Please remember the Henderson-Hasselbalch equation!!!!
-Why is the bicarbonate buffering system of blood so important?

-In addition to the bicarbonate buffering system, what other two buffering systems play important roles in acid-base balance? What is the relative contribution of these three buffering systems (include bicarbonate) to the total buffering capacity of blood?

- How do the lungs contribute to acid-base balance? How does minute ventilation respond to an increase in blood pH? Why is it that decreasing PO2(arterial) leads to an increase in blood pH? (Hint: recall that the direction of the following reaction depends on the relative concentration of reactants … CO2 + H2O < ---- > H+ + HCO3-).
-What are the two processes by which the kidneys contribute to acid-base balance? How does the kidney regenerate HCO3- when [CO2] in blood is high? Draw two diagrams (one for epithelial cells of the proximal tubule and one for intercalated cells of the intercalated cells). What type of conditions lead to increased CO2 in blood?

-What kind of factors lead to respiratory acidosis? How is respiratory acidosis compensated?

-What kind of factors lead to respiratory alkalosis? How is respiratory alkalosis compensated?

-What kind of factors lead to metabolic acidosis? How is metabolic acidosis compensated?

-What kind of factors lead to metabolic alkalosis? How is metabolic alkalosis compensated?

