Name: _________________

Date: _______________

Health Science 12 - Urine Analysis Lab

Introduction
Urinalysis is a very simple yet effective way to screen people for potential illness or malfunction within a body system. Urinalysis can reveal diseases that have gone unnoticed because they do not produce striking signs or symptoms. Examples include diabetes mellitus, various forms of glomerulonephritis, and chronic urinary tract infections.   The components of urine are very predictable and the presence of unusual components can lead to a proper diagnosis of a problem.  The chart below shows the normal characteristics of urine.

	Analyte - TEST
	NORMAL RANGE

	Nitrite
	Negative

	Urobilogen
	0.2  - 1.0 mg/dL

	Protein
	Negative  - Trace

	pH
	5.0 – 6.0

	Blood
	Negative

	Specific Gravity
	1.005  - 1.030

	Ketone
	Negative

	Bilirubin
	Negative

	Glucose
	Negative to Trace


Background Information 

The most cost-effective device used to screen urine is a paper or plastic dipstick. This microchemistry system has been available for many years and allows qualitative and semi-quantitative analysis within one minute by simple but careful observation. The color change occurring on each segment of the strip is compared to a color chart to obtain results. However, a careless doctor, nurse, or “Incompetent HSc 12 Student”  is entirely capable of misreading or misinterpreting the results.

You will conduct a simple test of urine using a full scale reagent dipstick on several samples of urine.  
Materials

· Fresh urine samples

· Latex gloves/goggles

· Reagent Chemstrips (Glucose, Leukocytes, Protein, blood in urine etc)

· 4 Test Tubes and a pair of tweezers

· Test Tube Rack

· 4 Urine Reagent Dipsticks

Part I Procedures

Artificial urine samples are up at the front of the room. This urine i is generally sterile, however care should be taken when handling any bodily fluids. So make sure that you have your gloves and goggles on. 

1 Using a grease pencil or regular pencil label your 4 test tubes A, B, C, & D.

2. Using the graduated cylinder pour about 20 ml of a given sample into its respective test tube.

3. Read over Part A below and fill in the macroscopic observation for each sample of urine in you table.

A) Macroscopic Urinalysis

The first part of a urinalysis is direct visual observation. Normal, fresh urine is pale to dark yellow or amber in color and should be clear. Normal urine volume output is 750 to 2000 ml/24hr.

Turbidity or cloudiness may be caused by excessive cellular material or protein in the urine or may develop from crystallization or precipitation of salts upon standing at room temperature or in the refrigerator. 

A red or red-brown (abnormal) color could be from a food dye, eating fresh beets, a drug, or the presence of either hemoglobin or myoglobin. If the sample contained many red blood cells, it would be cloudy as well as red. 

Make a simple visual observation of the urine sample you are working with on your data sheet.

In Macroscopic Observation Record the relative Colour, and transparency of the sample.

B) Microscopic Analysis

Normally, urinalysis might also include centrifuging a sample of urine and examining and solid components that collect at the bottom of the sample.  This analysis can lead to the identification of specific particles in the urine for more complete information.

We will not perform microscopic analysis.

URINE CHEMICAL REAGENT DIPSTICK  ANALYSIS

Resource Information:

1) Nitrites

Normal nitrite range in urine 

- Zero 

Measuring range 

- Negative or positive 

Nitrite levels in urine 

· Any pink discoloration of the test pad indicates a positive reaction 

Abnormal nitrite values may indicative of 

· Urinary tract infection 

· Bacterial infection 

· E Coli 

· Salmonella 
2) Urobilinogen

 Levels of urobilinogen in the urine 

· In the intestines bacteria form urobilinogen from bilirubin. 

· This is then absorbed and passes to the liver and urine. 

Abnormal urobilinogen values may indicative of 

· Increased values 

· overburdening of the liver or restricted liver function
· excessive RBC breakdown 

· hepatic infection 

· poisoning 

· liver cirrhosis 

· Low values 

· failure of bile production 

· obstruction of bile passage 
3) Protein

Dipstick screening for protein is done on whole urine. Normally, only very small plasma proteins filter through at the glomerulus, but are then reabsorbed by the renal tubule. In a healthy kidney, the normal larger plasma proteins are too large to enter into the Bowman’s capsule. Normal total protein excretion does not usually exceed 150 mg/24 hours or 10 mg/100 ml in any single specimen. More than 150 mg/day is defined as proteinuria. Proteinuria > 3.5 gm/24 hours is severe and known as nephrotic syndrome, this indicates that the glomeruli could be damaged to allow the leaking out of plasma proteins.
4) pH

The glomerular filtrate of blood plasma is usually acidified by renal tubules and collecting ducts from a pH of 7.4 to about 6 in the final urine. 

Abnormal pH values may indicative of 

· Persistent alkaline urine (pH 7 - 8) 

· suggests urinary tract infection 

· vegetarian diet 

· alkalosis 

· pyloric stenosis / obstruction 

· vomiting 

· alkalizing drugs  

· Persistent acid urine (pH 5 - 7) 

· gout 

· fever 

· phenacetin intake 

· predisposition to uric acid calculi (kidney stones) 

5) Blood/Hemoglobin

Red blood cells are too large to enter the nephron and hemoglobin comes from the destruction of RBC’s.  Their presence may indicate infection, or traumatic injury. 

6) Specific Gravity (sp gr)

Specific gravity measures urine density, or the ability of the kidney to concentrate or dilute the urine over that of plasma. The dipsticks we use are capable of measuring specific gravity in approximations. Most laboratories measure specific gravity with a very expensive piece of machinery called a refractometer.

Specific gravity between 1.005 and 1.030 on a random sample should be considered normal if kidney function is normal. Since the sp gr. of the glomerular filtrate in Bowman's space ranges from 1.006 to 1.010, any measurement below this range indicates hydration and any measurement above it indicates relative dehydration.

7) Ketones

Ketones are normally found in very low concentrations in urine. Ketones are by-products of fat metabolism. Ketones (acetone, aceotacetic acid, beta-hydroxybutyric acid) resulting from either diabetic ketosis or some other form of calorie deprivation (starvation), are easily detected using dipsticks.

· They are produced in the body when fats, rather than glucose are used to produce energy.  

· This substance is an acid which can be harmful to the body if ketones are allowed to accumulate. 

Abnormal ketones values may indicative of 

· Diabetic ketoacidosis 

· Insulin overdose 

· Insufficient food intake 

· Nausea and vomiting 

· Starvation 

· Strict dieting 

· Severe stress 

· Severe fever due to infection 
***** This test is very time sensitive, so you must be precise!

8) Glucose

Less than 0.1% of glucose normally filtered by the glomerulus appears in urine (< 130 mg/24 hr). Glycosuria (excess sugar in urine) generally means diabetes mellitus. Dipsticks employing the glucose oxidase reaction for screening are specific for glucose but can miss other reducing sugars such as galactose and fructose. For this reason, most newborn and infant urines are routinely screened for reducing sugars by methods other than glucose oxidase 

 Part II Procedures: 

After having read over the resource information follow the procedures listed below.

*** As we only have two colour-colour reading bottle charts. Do a single test and record your observation, then give bottle to a different group so that they can run a test.

· Take one of your urine reagent dipsticks and dip the nine-tabbed zone completely into the urine sample A.

· Each tab represents a different urine test (see the table below)

· After 30 seconds take observation of the BILIRUBIN and GLUCOSE tabs and record this information in your urinalysis table.
· After 40 seconds take note of the KEYTONE tab and record your observation.

· After 45 seconds take note of the SPECIFIC GRAVITY tab and record your observation.

· All the remaining tabs need to be made at the 60 second mark. 

	Tab Location and 

original colour of tab
	TYPE OF Test
	Time Required (seconds)

	At the bottom of dipstick 

(white)
	NITRITE
	60

	Second from the bottom

(light pinkish-orange)
	URO-BILINOGEN
	60

	Third from the bottom

(light green)
	PROTEIN
	60

	Fourth from the bottom

(dark orange)
	pH
	60

	Middle Tab

(light orange)
	BLOOD
	60

	Fourth from the top

(greenish-orange)
	SPECIFIC GRAVITY
	45

	Third from the top

(light grey)
	KEYTONE
	40

	Second from the top

(white)
	BILIRUBIN
	30

	Top Tab

(light blue-torquoise)
	GLUCOSE
	30


Health Science 12 - Urine Analysis Lab

Name: __________________________________________Blk:______________

Group members:____________________________________________________

SAMPLE LETTER : A
Macroscopic analysis:

________________________________________________________________________

SAMPLE LETTER : B
Macroscopic analysis:

________________________________________________________________________
SAMPLE LETTER : C
Macroscopic analysis:

________________________________________________________________________
SAMPLE LETTER : D
Macroscopic analysis:

________________________________________________________________________
TABLE OF OBSERVATIONS for Urinalysis

Record your observations for each sample
	Test Type
	Sample A
	Sample B
	Sample C
	Sample D

	Nitrite
	
	
	
	

	Uro –Bilinogen
	
	
	
	

	Protein
	
	
	
	

	pH
	
	
	
	

	Blood
	
	
	
	

	Specific Gravity
	
	
	
	

	Ketone
	
	
	
	

	Bilirubin
	
	
	
	

	Glucose
	
	
	
	


Lab Questions:

1. What might low or high pH indicate in a person?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. What might a high level of ketones in the urine mean?

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

3. What might an elevated level of proteins in the urine mean?

________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________

4. What might a high level of glucose in the urine mean?

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

5. Blood/hemoglobin does not normally occur in the urine.  What might cause this to occur?

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

6. For which urine samples do you have some concerns, state your concern and a possible cause

Sample A: _______________________________________________________________

Sample B: _______________________________________________________________

Sample C : ______________________________________________________________

Sample D : ______________________________________________________________

Summary

Write a summary statement about the lab and the relevance of urinalysis.

________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________________

________________________________________________________________________

