KIDNEY FUNCTION PRIVATE 

WORK IN GROUPS 
In preparation for the laboratory, you should have a light breakfast or lunch, but avoid eating very salty foods. 

Empty your bladder one hour before the laboratory period. 

Do not urinate and drink or eat anything in the hour immediately preceding the laboratory.  
SAFETY:
- Students handle their own urine

- Students with kidney or heart disease should not drink saline solutions; they can volunteer to drink 500 ml of water.
OBJECTIVES:

- The question(s) to investigate will be given in the pre-lab.
1- What is the effect of water loading on the volume and composition of urine?

2- What is the effect of salt loading on the volume and composition of urine?

3- What is the effect of beer loading on the volume and composition of urine?

4- What is the effect of an increase of blood volume on the volume and composition of urine?

To investigate these questions the class will be split in several groups as needed. Each group of students will be subjected to one of the following treatments.:


- students will drink 500 ml of water;


- students will drink 500 ml of isotonic saline (0.9%);


- students will drink 500 ml of hypertonic saline;


- students will drink 500 ml of beer;

- students will drink nothing.

Students then will look at the effect this has on the volume and composition of his/her urine over time.

For each of question investigated, which treatment(s) will you use to test your hypothesis? (which treatment will you use as control?)

Students will test themselves and will collect and do measurements on their own urine. 

Each student will collect 5 urine samples: before drinking and at 30, 60, 90 and 120 minutes after drinking.  (students drinking nothing will follow the same procedure).

Students will drink right after having collected their first urine sample. Start timing as soon as you have finished to drink. 

For each urine samples, students will measure the total volume of urine voided, its chloride concentration, its pH and its specific gravity or density. 

- Equipment -



- containers of salts




- beer




- drinking cups




‑ urine collecting cups




‑ graduated cylinders




- urinometers




‑ thermometers




‑ distilled water




‑ 0.9% sodium chloride




‑ test‑tube




- pipettes




- pipette suction pump




‑ droppers




‑ 20% potassium chromate solution




‑ 2.9% silver nitrate solution




-pH meters


- Experimental Procedure:



1- Work in groups and decide quickly who is drinking what.


2- Immediately after lab introduction, go to the bathroom and urinate. Determine the total volume of urine that you produced and bring back to the lab a urine sample (no more than 60 ml) for analysis of specific gravity, pH and chloride content, following the procedures outlined below.


3- Right after this first urine sample, one student will ingest 500 ml. of water, another one 500 ml of 0.9% NaCl, the third  500 ml of 1.8% NaCl and the fourth 500 ml of beer.  You should drink all of the fluid within l5 minutes of the first urine sample. As soon as you finish to drink the solution, start the timing.




NOTES: 




a) It is much easier to ingest the salt solution if most of the salt is taken in a small portion of the required water (50 ml) and washed down with the remainder of the water. NaCl in pre-weighed portions is provided.




b) The can of beer contains less than 500 ml of beer. Complete it to 500 ml with water.

4- volume: Collect urine at 30 minute intervals for 2 hours, starting 30 minutes after you finish drinking (4 samples). Record the total volume that you produced for each collection. 



Do not forget to bring back each time to the lab a urine sample (no more than 60 ml) for analysis of specific gravity, pH  and chloride content, following the procedures outlined below.



Record your results and those of the other members of your group in table 1. 


5- Chloride concentration: When sodium is reabsorbed by the renal tubules it is usually accom​panied by chloride (to maintain electrostatic neutrality).  Thus the amount of sodium excreted can be approximately determined by estimation of chloride concentration.  To determine chloride concentra​tion, proceed as follows:

a) Using a clean dropper, carefully measure exactly l0 drops of urine into a test tube (one drop is approximately 0.05 ml). 

b) Using a second clean droper, add l drop of 20% potassium chromate.

c) Using a third clean dropper add 2.9% silver nitrate solution, one drop at a time.  Shake the test tube continuously.  Count the minimum number of drops required to change the colour of the solution from yellow to brown.  

d) Calculation of chloride concentration.
Silver nitrate MW=169.99g

Chloride ion atomic wt =35.5 g

Conc. of siver nitrate solution = 29g/L

 20 drops of liquid is approximately 1ml, therefore 1L =20,000 drops, therefore each drop of silver nitrate contains 29/20,000 = 1.45x10-3g, or 1.45mg  silver nitrate (1g=.1,000mg) 

Since both the silver and the chloride ions are monovalent , it requires one mole of silver nitrate to react with one mole of chloride ion, or 169.99g of silver nitrate with 35.5g chloride. Therefore, 1.45 mg of silver nitrate reacts with:




(1.45 x 35.5)  / 169.99 = 0.3 mg of chloride.

The number of drops of silver nitrate multiplied by 0.3, equals the total chloride content of the 10 drop (0.5 ml) sample in mg.  Convert this value to mg/l.  Express your results in mEq/l.  To calculate mEq/l (concentration/valency) convert concentration in mg to mM. Since both the chloride and silver have a valency of one, in this case the molarity equals the Eq/lit.

Record your results and those of the other members of your group in table 1. 


6- Specific gravity or density is determined with a urinometer.  Fill the urinometer cylinder about 3/4 full with urine and place the urinometer float in it.  Be sure that the float rides free of contact with the sides or bottom of the cylinder.  Read the specific gravity on the scale on the urinometer stem, using the bottom of the meniscus.  Be sure you are reading the scale correctly; see Note (a) below.  Measure the temperature of the urine immediately.  The urinometers are calibrated to read sp. gr. at the temperature specified on the stem (usually 60oF = l5oC).  To determine the specific gravity at the temperature of your urine, add 0.00l to the specific gravity reading for each 3oC above the calibration temperature, or subtract 0.00l from the specific gravity reading for each 3oC below the calibration temperature.  Example: if urine temperature is about 24oC, add 0.003 to each reading before record​ing (24-15 = 9oC) above calibration temperature; 9/3 = 3; add .001 x 3 = .003 to reading obtained). Record your results and those of the other members of your group in table 1. 




 NOTES:



 (a) Be sure you understand the scale of the urinometer float.  The top line is l.000 ‑ the specific gravity of pure water.  Each division of the scale is equivalent to 0.00l.  The division line marked immediately 'l0' is thus l.0l0.




 (b) If the urine specimen is too small to fill the urinometer (less than 40 ml), it may be diluted with distilled water as follows.  Measure the urine volume as accurately as possible (to the nearest ml) and add an exactly equal volume of distilled water.  Put the diluted urine in the urinometer and measure its specific gravity.  The specific gravity of the undiluted urine is determined by multiplying the decimal portion only of the measured value by 2.  e.g.  If dilut​ed urine has a specific gravity of 1.012, then undiluted urine will be 1.024.  Record the value for undiluted urine.  Be sure to apply temperature correction BEFORE dilution correction.



 (c) Specific gravity is the ratio between the weight of a given volume of a solution and the weight of the same volume of water.  Thus the higher the specific gravity of urine, the more dissolved solids (urea, sodium, chloride, etc.) it contains.  A rough approximation of the total dissolved substances in urine may be obtained by multiplying the final two figures of the spe​cific gravity reading by 2.66 (Long's coefficient).  This gives a rough estimate of the number of grams of solids per liter of urine.  For example, if specific gravity is 1.022, it contains about 2.66 x 22 = 58.5 grams of solids per liter.




 (d) The normal specific gravity of a 24‑hour specimen of urine is about l.020 (range l.0l6 to l.025).  Individual urine specimens vary widely from as low as l.001 (after ingesting large amounts of fluid) to as high as l.040 (eg when perspiring heavily).  If you obtain readings outside the normal range, recheck urinometer readings and correction for temperature.

7- pH is determined with a pH-meter.  Immerse the tip of the electrode in your urine sample. Look at the pH readings on the pH-meter. Wait for the reading to stabilize before recording the pH value of your sample. Record your results in table 1. 

CLEAN-UP
- At the end of the lab, rince your glassware and leave it to dry in your station.

- Discard the drinking cups in the garbage.

- Leave your space clean and tidy for the next group.

- Wash your hand before leaving.

Table 1 Personal data



Hand in this table with your lab report
Treatment:                                                                                               
	PRIVATE 

	                    TIME 
	TOTAL  or

AVERAGE

	
	Before Drinking
	30 min
	60 min
	90 min
	120 min
	

	volume (ml)
	
	
	
	
	
	

	Urine flow (ml/min)
	
	
	
	
	
	

	Specific gravity


	
	
	
	
	
	     

	pH
	
	
	
	
	
	

	# of drops of silver nitrate
	
	
	
	
	
	

	Chloride concentration (g/l)
	
	
	
	
	
	

	Chloride content in the sample (g)
	
	
	
	
	
	

	Chloride concentration mEq/L
	
	
	
	
	
	


**1st sample is excluded from the total/average
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