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Water!

Summary

The program follows a father and daughter on a trip through
the desert to explore how the body’s water control systems
function, and to examine the sensation of thirst and the
workings of the urinary tract.

To work properly, cells need the proper balance of salt. When red blood cells are saltier than their
surrounding fluid, the pressure difference causes the blood cells to swell, lose their disk-like shape,
and eventually burst; if the surrounding fluid is too salty, the red blood cells collapse and the cell
membranes become crinkled and shrunken.

As water is lost through sweating and urination, the dissolved substances in blood (minerals,
hormones, food molecules, etc.) become more concentrated. The sensation of thirst—a warning of
the imminent danger of salt imbalance—begins in a tiny area of the brain that senses the saltiness
of the blood flowing past it. If blood is too salty and needs to be diluted, these nerve cells alert
other parts of the brain, producing the sensation of thirst.

The body also loses water during digestion. The resulting salt loss does not trigger the thirst centers
in the brain because they only detect increased saltiness. The detector cells for this type of water
loss are located in the walls of the heart and large blood vessels, and signal the brain if the body’s
fluid level drops. This system is most useful when fluid is lost due to bleeding.

The principal voluntary means of eliminating excess water and chemical waste products is
urination. Urine formation begins in the blood. The filtering system of the urinary tract separates
the useful from the useless and dangerous substances in the blood and excretes the waste.

The two kidneys are positioned very close to the main artery and vein that run through the middle
of the body. With every heartbeat, the kidneys receive one quarter of the body’s blood supply. X-
rays show radioactive dye being deposited in the kidneys where it is filtered out and transported to
the bladder. Blood is forced into the kidney, where each of a series of tightly packed tubes—
nephrons—filters a single drop of blood; the filtered blood is then returned to the main circulation.
So efficient are the kidneys that about 99 percent of the volume of liquid that flows through them
is put back into the blood. The remaining one percent, a quart or so a day, is eliminated as urine.

Urine trickles from the five separate kidney lobes into the kidney’s center, where waves of
contractions in the tissue start to pump it towards the bladder. The camera captures this internal
activity and follows the path urine takes through the ureters to the bladder, whose walls become
stretched as it fills. The increased pressure closes off the exit from the ureters and prevents urine
from flowing back towards the kidneys. The relaxation of muscles at the bladder’s exit allows urine
to pass through the urethra as the muscular bladder walls push it out of the body.



Objectives

1. To show the importance of the correct balance of salt in the bloodstream.
2. To explain the significance of thirst sensations and how they are triggered.

3. To examine in detail the functioning of the urinary tract as it filters water and waste products
from the blood and excretes them as urine.

4. To describe the composition of urine.

Recall Questions

1. In what ways does the body take in water and eliminate it?
2. What are the different kinds of thirst? How are they detected?
3. What is the volume of blood that flows through the kidneys every day?

4. How do the kidneys filter out waste products while retaining useful molecules?

Interpretive Questions

1. Elderly people sometimes do not feel thirst, even when their bodies are becoming dehydrated.
What accounts for this?

2. What would result if the kidneys failed to filter out the waste by-products of the body’s chemical
activities from the blood?

Vocabulary Required for Effective Viewing

bladder
blood
glucose
kidneys
nephron
plasma
ureters
urethra
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