Review 9-10

1) The molecular weight (MW) of glucose is 180.2. How many millimoles are in a solution containing 0.1802 grams per liter.

2) If humans loose more than 20% of their body fluids by dehydration they die. A 55 kg person in the desert lost 10% of her total body water when she was found.  She originally had 22 liters of water in the intracellular space and 11 in the extracellular space. During dehydration, mammals “defend” (i.e. maintain relatively constant) the volume of the intracellular fluid compartment. Assuming that she maintained the same volume in the intracellular space when she was found, estimate the volume of extracellular fluid.

3) The 60-40-20 rule applies to horses as well as to humans. How many liters of fluid are in the extracellular fluids of a 475 kg mare? How many in the intracellular compartment. Suppose that the mare looses 5% of her water after a race, how will these numbers have changed?

4) Compare qualitatively the concentration and composition of solutes in the body fluid compartments of a) a sea anemone, b) the  coelacanth, c) a trout, and d) a dog (Hint: slide 21) .

5) What is trimethylamine n-oxide?

6) Why is it that marine sharks take up rather than lose water through their gills?

7) Compare the osmoregulatory challenges faced by a salmon in fresh and sea water.

8) The kidneys of most birds are incapable of producing urine that is more osmotically concentrated than seawater? How come there are birds that live in the ocean and can survive without drinking fresh water?

9) List the venues by which terrestrial animals gain and lose water.

10) Total body water in birds  increases with body mass (M in kg) as 

liters = 0.60M1.0
The rate at which they gain and loose water is given by

mL/day = 115M0.75. Compare the fraction of total body water gained/lost per day by a 20 gram sparrow and a 2 kg chicken.

11)  Why is it that the tadpoles of cane toads (Bufo marinus) excrete ammonia primarily whereas the adults excrete primarily urea? 

12) Compare the costs (in ATPs per molecule) of synthesizing ammonia, urea, and uric acid.

13) Sketch a mammalian kidney including the cortex, medulla, and pelvis.

14) Describe with a diagram how urine is concentrated in the collecting duct of mammalian kidneys. 

15) Describe with a diagram how urine is diluted in the mammalian kidney.

16) Define the terms diuresis and antidiuresis.

17) What is the name of the hormone that regulates urine’s concentration?

18) How does this hormone act on the epithelial cells of the mammalian collecting duct? Make a drawing.
