CHAPTER 44
OSMOREGULATION 

AND EXCRETION

I.
Student misconceptions

1.
Some students do not realize that hyperosmotic, isoosmotic, and hypoosmotic are relative terms. A solution is not hyperosmotic; it is hyperosmotic in relation to a reference solution.

2.
Students may think—mistakenly—that the majority of the water reabsorbed from the glomerular filtrate moves back into the blood as the filtrate moves through the loop of Henle and the collecting duct. 

3.
Students should understand that the nephron is not a countercurrent exchange system because nothing is “exchanged” between the descending and ascending loops. The vasa recta system of blood vessels around the nephron is a true countercurrent exchange system. 

4.
Some students think of mammalian urine as hyperosmotic to blood. These students may be surprised to find that mammals can also produce large amounts of hypoosmotic urine at times when salt is scarce and fluid intake is high. 
II.
Pre-test to identify student misconceptions prior to addressing the material covered in Chapter 44

Identify each statement as TRUE or FALSE.

1.
Water is reabsorbed from the initial filtrate in the proximal tubule. True
2.
The osmolarity of mammalian urine varies little between species. False.
3.
The osmolarity of a mammal’s urine varies little over time. False.
4.
The osmolarity of the filtrate does not change as it flows through the proximal tubule. True. 

III.
How can instructors address and correct the misconceptions that students have about osmoregulation and excretion?

1.
Use the terms hyperosmotic, isoosmotic, and hypoosmotic carefully. Explicitly mention that you are making a comparison to a reference solution. 

2.
Clarify for students that water reabsorption in the collecting duct is under hormonal control and that this region of the nephron plays an crucial role in regulating water uptake and thus controlling the osmolarity of the blood. However, most of the water reabsorbed from the filtrate moves into the blood by osmosis from the proximal tubule, accompanying the reabsorption of nutrients and salts.

3.
Many students have difficulty understanding the countercurrent multiplier system involving the loop of Henle and its role in the formation of concentrated urine. This material is challenging, and students may find it easier to master if you teach about a simpler countercurrent system earlier in your course, before you deal with the topic of osmoregulation and excretion.

IV.
Post-test to identify whether students have corrected their misconceptions

Identify each statement as TRUE or FALSE. Correct each false statement.

1.
The contents of a plant vacuole are hyperosmotic. False – The contents of a plant vacuole are hyperosmotic to water. 
2.
Most marine invertebrates are osmoregulators. False – Most marine invertebrates are osmoconformers.
3.
The larger the gradient between internal and external osmolarity, the higher the cost of osmoregulation. True 
4.
The vasa recta functions as a countercurrent system. True
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