Rose Chapter 10: Acid-base physiology
1. What is Ka and how does is relate to the ability of a substance to act as a buffer?
	- Ka is the ionization or dissociation constant. It tells you how likely an acid is to dissociate at physiologic pH.  Buffers are most effective when the pH of a solution is within 1 pH unit of its pKa. 

2. Weak acid “A” has a pK of 5.5 and weak acid “B” has a pK of 7.5. At a pH of 7, which weak acid is predominantly in its A- form? A

3. If a dog’s arterial blood has a pH of 7.22 and a pCO2 of 20 mmHg, what is the HCO3- concentration?
	HCO3 = 0.03 * pCO2 * 10 (pH - 6.1) 
	HCO3 = 0.03 * 20 * 10 (7.22-6.1)
	HCO3 = 7.9 mEq/L

4. The relationship between H+ concentration and pH is ___________, not linear. Thus equal changes in pH do not reflect equal changes in H+ concentration. (logarithmic)

5. What mechanisms contribute to maintaining pH in the normal range?
-Buffering of H+ in both the ECF (bicarbonate, inorganic phosphate) and ICF (organic phosphates: ATP, ADP, 2,3-DPG; hemaglobin)
12- Control of partial pressure of CO2 in the blood by alterations in the rate of alveolar ventilation (minutes to hours)
	- Control of plasma bicarbonate concentration by changes in renal H+ excretion (hours to days)

6. How does acidemia lead to respiratory compensation?
Acidemia stimulates chemoreceptors in the carotid bodies that produce an immediate increase in the ventilation rate (hyperventilation). All the excess CO2, plus more, is expired by the lungs.  

7. What two factors make the bicarbonate buffer system more effective than inorganic phosphate buffering?
	a. HCO3- is in much higher concentration (24 mmol/L) than phosphate (1-2 mmol/L)
	b. The acid form of HCO3- buffer is CO2, which is volatile and can be expired by the lungs.

8. By what three mechanisms can H+ cross the cell membrane?
a. In respiratory acid-base disturbances – CO2 can cross the cell membrane itself and the H+ it generates can be buffered by intracellular buffers.
b. Under conditions where there is excess or deficit of fixed acid – H+ can enter or leave the cell with an organic anion (lactate)
	c. If there is no accompanying organic anion, H+ exchanges with K+ to preserve electroneutrality

9. Describe the mechanism by which plasma proteins buffer H+
	- Negatively charged proteins (albumin) can bind either H+ or Ca2+
- In acidemia there is an excess of H+ in blood.  Because more H+ is bound to proteins, less Ca2+ is bound, producing an increase in free Ca2+
- In alkalemia there is a deficit of H+ in blood. Because less H+ is bound to proteins, more Ca2+ is bound, producing a decrease in free Ca2+


10. What is the most significant intracellular red blood cell buffer?
	a. Phosphate
	b. Calcium
	c. Hemoglobin
	d. Bicarbonate

11.  What two roles do the kidneys play in the maintenance of acid-base balance?
	a. Reabsorb the filtered HCO3-
	b. Excrete fixed H+

12. What are the two mechanisms for excretion of fixed H+? (Excretion of H+ by either mechanism is accompanied by synthesis and reabsorption of new HCO3-)
	a. Excretion of H+ as titratable acid (i.e. buffered by urinary phosphate)
	b. Excretion of H+ as NH4+
 	
13. Where does the majority of HCO3- reabsorption occur?
	a. proximal tubule
b. loop of Henle
	c. distal tubule
	d. collecting duct

14. In the proximal tubule, HCO3- is transported across the basolateral membrane into the blood via what two mechanisms?
	a. Na+HCO3- cotransport
	b. Cl-HCO3- exchange

15. Explain the phenomenon of “contraction alkalosis.”
	Decreases in ECF volume active the renin-angiotensin II-aldosterone system.  Angiotensin II stimulates Na+H+ exchange in the proximal tubule, thus stimulating HCO3- reabsorption and increasing the blood HCO3- concentration.  

16. What classes of diuretics cause metabolic alkalosis?
	a. Carbonic anhydrase inhibitors
	b. Loop diuretics
	c. Thiazide diuretics 
	d. A and B
	e. B and C

17. H+ is primarily excreted with phosphate as titratable acid in what portion of the nephron? 
	α-intercalated cells of the late distal tubule and collecting ducts

18. The H+ ATPase on the luminal membrane of α-intercalated cells of the late distal tubule and collecting ducts is stimulated by ___________, leading to increased H+ secretion. 
	a. Angiotensin II
	b. Furosemide
	c. Hyperventilation
	d. Aldosterone

19. List the three segments of the nephron that participate in the excretion of H+ as NH4+ and the mechanism by which this occurs at each site.
	a. Proximal tubule – NH4+ is secreted by the Na+H+ exchanger
b. Thick ascending limb – NH4+ that was previously secreted by the proximal tubules is reabsorbed
c. α-intercalated cells of the collecting duct – NH3 and H+ are secreted into the lumen and combine to form NH4+ which is excreted 

