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Name:  _________________________
Date:  __________________

Period:  1  2  3  4  5  6  7
Urine Analysis Training

Doctors can learn a lot about a patient from their urine, for example, whether the patient has kidney disease or diabetes, or if they are abusing drugs. The kidneys function to filter out wastes and excess water to create urine.  Urine normally contains almost no glucose or protein.  If glucose is present in urine, it may indicate that a person has diabetes, a condition in which body cells cannot absorb enough glucose from the blood.  Protein in the urine can be a sign that the kidneys are not functioning properly.  There are four tests to do on each samples of urine: examination by eye and nose, protein testing, pH testing and glucose testing.

The Scene

Mrs. Piddle is very frustrated with her neighborhood dogs.  One of them has been urinating on her front porch and she has to clean it up at least twice a week!  One day she even stepped in it and was late to work!  This time she took a sample from the porch.  There are four dogs on her street, Ace, Bilbo, Carl, and Dido. She has urine samples from each one.  Help Mrs. Piddle identify which dog is the culprit so that Mrs. Piddle can talk to the dog’s owner and stop this.

Materials for each group:

5 test tubes

1 sample from Ace

1 sample from Bilbo

1 sample from Carl

1 sample from Dido

1 sample from the porch

1 test tube rack

5 pH strips 

5 glucose strips

5 long droppers

paper towels

Procedure: You will be testing for Protein together as a group. You will be rotating stations to complete the other tests.
Station 1: Testing for Color and Odor
1. Collect a tray of 5 test tubes. There is 1 sample from each of the 4 suspects. Examine the urine carefully by eye.  Record your results in the chart below.

a. Comment on the color of the sample.  Use words like yellow, amber, dark, or pale.  
b. Note how clear the sample is (clear or cloudy).  
c. Examine the sample for its odor (smell).  When you smell the samples waft the scent towards you.  Do not put your nose over the sample.

Station 2: Testing for pH
Part A
2. The next step is to find out the pH of the unheated urine.  A urine pH of 4 is strongly acidic, 7 is neutral (neither acidic nor alkaline), and 9 is strongly alkaline.  Normal urine should be 4.6–8.0

a. Set out  paper towels on your table.  

b. Spread out 5 pH papers and label the paper towel A, B, C, D and porch next to the strips.

c. One at a time, place the droppers in the test tube.

d. Starting with Ace’s sample, draw up a small sample of liquid in the dropper. Transfer 1 drop to the pH paper labeled A. Place the used dropper back in the urine test tube, you will need it for your next test so do not mix them up.

e. Compare the color change from the pH strip to the pH scale and record it in the chart below.

f. Throw out your strips and paper towel.
Part B: You will need to be called up by your teacher for this test.
g. Take your test tube rack to the forth table when your teacher calls your group. Watch how your teacher demonstrates how to test the urine sample. Make sure to record your results in the chart below.

h. Take your rack and samples back to your table.

Station 3: Testing for Glucose
3. The last step is to find out if the urine contains glucose You will be using a Clinistix to test for the presence of glucose. 

a. Set out another paper towel.  Spread out the 5 glucose strips and label the samples A, B, C, D, and porch.

b. Starting with Ace’s sample, draw up a small sample of liquid in the dropper. Transfer 1 drop to the glucose strip you labeled A. 
c. Set down your dropper next to the strip.
d. Compare the color change from the glucose strip to the glucose scale and record it in the chart below.
e. Repeat steps b- d for the remaining samples.
f. Throw out your strips and paper towel.
Classroom Station: Testing for Protein

4. The next step is to find out if the sample contains protein.  Protein leaks into the urine if the kidney is damaged. 

a. Separate out the test tubes into two groups with 1 sample from each dog in each group.

b. Labe the beaker with your group’s name.

c. Put one group of test tubes in the large beaker. MAKE SURE THE TUBES ARE STANDING UP.  Leave the other test tube at room temperature

d. Place the beaker in the hot water bath. You will need to add a small amount of hot water to the beaker holding the test tubes to keep the beaker submerged in the water. DO NOT POUR THE WATER IN THE TEST TUBES.

e. Set the timer for 4 minutes.

f. After a four minutes, take beaker out of the water bath, and compare the heated test tubes and unheated urine tubes.  If the heated sample is cloudier, it contains protein.  Note your result on the piddle chart.  

Cleaning Up
5. Pour out your urine samples and return your tray to your teacher.

6. Go back to your seat and answer the analysis question.
Piddle Chart

	
	Ace
	Bilbo
	Carl
	Dido
	Porch Sample

	Color (Amber, pale, dark, yellow)
	
	
	
	
	

	Odor
	
	
	
	
	

	Cloudy or Clear?


	
	
	
	
	

	Protein?  
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	pH color
	
	
	
	
	

	Estimated pH number based on color strip
	
	
	
	
	

	pH number from sparks probe
	
	
	
	
	

	Glucose color
	
	
	
	
	

	Amount of Glucose in urine sample
	
	
	
	
	


Analysis Questions
5. Which sample was the culprit?  

6. What is the function of the kidneys?  

7. What is the normal pH range of urine?  Which end of that range is acidic? 

8. What would you expect to find in the urine of a person with kidney disease?

9. What would you expect to find in the urine of a person with diabetes?

10. What can you do to ensure accurate results of your urine analysis?
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