Kidney study guide

1) What are the 7 functions of the kidney

2) Draw a diagram including kidneys, ureter, bladder, and urethra. Draw a diagram of a cross section of the kidney and identify the following elements: Cortex, medulla, renal papillae, pelvis.

3) Draw a diagram of a juxtaglomerular nephron and identify the renal corpuscule (including the Bowman’s capsule and the glomerulus), the proximal convoluted tubule, the loop of Henle, the distal convoluted tubule, and the collecting duct.

4) Define the following terms: filtration, reabsorption, secretion, and excretion.

5) What are the four starling forces involved in glomerular filtration pressure? Which ones of these favor filtration and which oppose it?

6) Define the following terms: glomerular filtration rate (GFR), filtration fraction (FF), and filtered load (FL). What are the units of these measurements? Associate an equation with each of these measurements.

7) Define the concept of clearance of substance with words and with an equation. What measurements do we need to make to estimate a substances renal clearance? What are the units of clearance? Under what conditions is the clearance of a substance 0?

8) Define GFR using the concept of clearance. Use an equation to define GFR.

9) What are the 3 intrinsic glomerular mechanisms that regulate GFR at a relatively constant level in the face of widely varying MAP?  Does the intrinsic mechanism of GFR regulation help to keep filtration levels constant?

10) The rate at which a substance is excreted is the result of the interplay between three processes. List these processes and use an equation to define excretion rate.

11) What are the two primary mechanisms by which filtered materials are reabsorbed from the lumen of the proximal and distal tubules? 

12) Define the terms renal threshold and transport maximum as they apply to substances that are reabsorbed by the kidney by saturable processes. Use a graph to identify these two parameters.

13) Construct (from memory) a graph that relates the rates of glucose filtration, reabsorption, and excretion (in the y axis) with the concentration of glucose in plasma (the graph will have 3 curves). Associate the corresponding equation with each of these curves. 

14) What are the two types of diabetes and how do they differ?

15) What is the meaning of the renal clearance of a substance (such as PAH) that is completely secreted?

16) Define plasma renal flow rate with words and with an equation.

18) How does the kidney produce concentrated and dilute urine? Use a diagram to explain your answer. 

19) A physician tells a patient that “hyperglycemia leads to glycosuria, which in turn leads to osmotic diuresis” and then leaves the room. The patient looks puzzled. Please explain what the physician meant and explain why glycosuria leads to osmotic diuresis.

20) What is the cellular mechanisms that allows the regulation of the permeability of the apical membrane of the epithelium of the collecting duct? Your answer should include the hormone responsible for these changes, the type of receptors and effectors, and the membrane proteins involved. A diagram always helps…

21) Describe the mechanism by which ADH/Vasopressin is secreted. Your diagram must include where the osmolarity of extracellular fulid is sensed, the site at which ADH is secreted, and where it acts.

22) What is diabetes insipidus and what are its four types?

23) Why do increased levels of aldosterone lead to increased renal Na+ reabsorption? Where is aldosterone secreted? Why do we say that it has a genomic effect?

24) Draft a diagram that describes the mechanisms that influence the secretion of aldosterone.

