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INTRODUCTION 




	The urinary system or the renal system plays an important role. Its functions include filtering 

200 liters of blood daily and eliminating organic waste products like creatine, uric acid, and urea from 

the body. The kidneys, ureter, urinary bladder, and urethra make up the Urinary system. With these 

organs the body is able to maintain homeostasis. The integumentary system contributes in removing 

waste by the skin through sweating and the respiratory system also helps with removing wastes by 

exhaling carbon dioxide, but there are many more nitrogenous wastes products that are needed to be 

removed. This where the urinary system plays a role. Metabolizing nutrients can create toxic wastes 

like urea. Catabolism of protein create nitrogenous waste product creatine and the breakdown of 

nucleic acids form uric acid. The two bean shaped kidneys remove urea from the blood by filtering 

units also known as nephrons. Urea, water and other waste products form urine. The kidneys produce

urine and then the urine is transported by the ureter to the urinary bladder for temporary storage before 

it gets eliminated exteriorly by the urethra. (OpenStax)

Illnesses and diseases correlate to how your body removes toxins and wastes. Medical 

conditions can change the appearance, concentration and content of urine. Abnormalities of the urine 

can indicate diabetes, urinary tract infection, kidney, or liver disease. Urinalysis is a frequent 

technique used to examine urine. This procedure can be achieved through a urine dipstick. Urinalysis 

test for the levels of glucose, bilirubin, ketone, specific gravity, pH, protein, urobilinogen, blood, 

nitrite, and leukocytes. They all can indicate health concerns. For example, when testing positive for 

glucose it can indicate diabetes. (NIDDK) Insulin removes glucose from your bloodstream to your 

cells, however, when there is too much glucose, the extra glucose will be removed through urine. 

Bilirubin is the product made once heme is broken down and is found in the liver. A healthy liver gets 

rid of bilirubin effectively. However, in a damaged liver the bilirubin can leak into the blood stream or 

urine. Therefore, testing positive for bilirubin can be because of some sort of liver damage. So, testing 

for urobilinogen can also indicate liver disease. Not getting enough glucose will result in using fat for 

energy producing ketones. Inability to metabolize carbohydrates can also cause high levels of ketones. 

This can indicate diabetic Ketoacidosis. Specific gravity is the total number of solids dissolved. 

Dehydration is linked to the concentration of urine. Dehydration can occur because of vomiting, 

diarrhea or not enough water intake. The less water in the body, the higher the specific gravity. The pH 

of a healthy individual is 5-7. Alkalosis is when the pH is higher than a normal individual. More 

calcium, uric acid and other crystal forming substances can increase the pH of urine. This may result 

formation of kidney stones. (David) Protein and blood in urine can indicate problems with filtration. 

White blood cells known as leukocytes fight against bacteria. Nitrate can be converted to nitrite 

through an enzyme of a bacteria. This means testing positive for leukocytes esterase or nitrite can 

diagnose urinary tract infection. These are all examples of the information a uranalysis can give. It can 

even be done at home. Just by looking at the physical observations of urine can give a general idea 

about what’s going on in your body. If it looks red that’s a sign of red blood cells which means your 

bleeding internally. The simple color of urine can tell you how hydrated he or she is. A hydrated 

person will have a light color in urine and a dehydrated person will have a dark yellow urine. Normal 

urine is light and clear. There are individual pads on the reagent strips of a dipstick that form chemical 

reactions causing changes in color when certain substances are present.  



The purpose of this urinalysis lab experiment was to observe and examine the physical and chemical 

features of urine using Siemens multistix to detect disorders such as urinary tract infections or kidney 

failure. 





MATERIALS AND METHODS



Make sure all surrounding area and containers have no substances that can interfere with the 

results. Shake the urine before beginning. Remove the cap from the Siemens bottle and grab a reagent 

strip. Make sure to close the cap securely right after. Carefully dip the strip into the urine sample and 

quickly remove while avoiding touching any test area of the strip. Leaving the strip longer may cause 

dissolving of the reagent strip and will interfere with results. Gently run the edge of the strip along the 

container to get rid of any excess urine. Always hold the strip horizontal so that adjacent areas of the 

reagent strip does not mix. Compare the colors of the individual pads to the color chart provided on the 

Siemens bottle after the appropriate time waited using a watcher or timer. After 30 seconds, using a 

good light source, compare the individual pad corresponding to glucose and bilirubin. Avoid touching 

color chart to prevent contamination. After 40 seconds compare the individual pad corresponding to 

ketone. The results for Specific gravity can be compared after 45 seconds. After one-minute compare 

the color of the individual pad corresponding to ph, protein, urobilinogen, blood, and nitrite. Finally, to 

test for Leukocytes wait 2 minutes.

















RESULT/ DATA



					URINARY ANALYSIS

	Examination
	Normal urine (Artificial)
	Color Observation

	Leukocytes
	Negative
	white

	Nitrite
	Negative
	white

	Urobilinogen
	0.2mg/dL
	Pastel yellow

	Protein
	Negative
	Pastel green

	Ph
	6.5
	Dark yellow

	Blood
	Negative
	Yellow -orange

	Specific Gravity
	1.025
	Moss green

	Ketone
	Negative
	Light tan

	Bilirubin
	Small +(weak)
	Off white

	Glucose
	Negative
	mint


	Examination
	Abnormal urine-1 (Artificial)
	Color Observation

	Leukocytes
	Negative
	White

	Nitrite
	Negative
	White

	Urobilinogen
	0.2mg/dL
	Pastel yellow

	Protein
	2,000mg/dL or more
	Greenish-blue

	Ph
	6.0
	Orange-yellow

	Blood
	Trace (Hemolyzed)
	Dark yellowish green

	Specific Gravity
	1.030
	Dark yellow

	Ketone
	Negative
	Soft brown

	Bilirubin
	Small +(weak)
	Off white

	Glucose
	2,000mg/dL or more
	Dark Brown



	Examination
	Abnormal urine-2 (artificial)
	Color Observation

	Leukocytes
	Negative
	white

	Nitrite
	Negative
	white

	Urobilinogen
	0.2mg/dL
	yellow

	Protein
	(300mg/dL)+++
	green

	Ph
	8.0
	Forest green

	Blood
	Large+++
	Dark green

	Specific Gravity
	1.005
	Forest green

	Ketone
	Trace(5mg/dL)
	Tan

	Bilirubin
	Small +(weak)
	Off white

	Glucose
	1,000mg/dL
	Olive green





























DISCUSSION/ CONCLUSION



	There were 3 samples of artificial urine in this experiment. Only one of the urine samples was 

labeled “normal” while the other two were labeled “abnormal.” In a normal healthy urine, leukocytes 

and nitrite was expected to come out negative because if not it would indicate infection. The physical 

appearance of all the artificial urines did not have a cloudy look so it was assumed there was no 

bacterial infection. Although abnormal urine-1 and urine-2 also tested negative in leukocytes and 

nitrite, they tested positive in protein. Especially abnormal urine-1 which had 2000mg of protein in 

urine as oppose to urine-2 which 300mg of protein was found in the urine. High levels of protein in 

urine is called proteinuria. Proteinuria can even can even make urine looking foamy due to a kidney 

disease. (OpenStax) Protein passes in the kidneys filter, but is supposed to return back to the blood 

stream. The chemical reaction on the reagent strip turned the color of the urine in the normal urine a 

very light green, but as the protein got higher the color changed into a darker green as seen in 

abnormal urine 1 and 2. Kidney damage can leak the protein into the urine. Abnormal urine-1 has a 

more severe chance of kidney damage since it has very high levels of protein in urine. The pH of all 

three urine samples were in the range of 5-7. Although abnormal urine-2 has a pH of 8 and it could 

have been reduced if some of the acid buffer from protein spilled on the pH section of the reagent 

strip. A high pH can be because of a low protein diet and a low pH can be because of a high protein 

diet. Which can explain why abnormal urine-1 has a higher protein and low pH. All of the urine 

samples had a good range of specific gravity. Specific gravity is the concentration in urine. Urine-1 

probably had mild dehydration because it had a higher concentration. Glucose in urine, glycosuria, can 

be seen in endocrine disorders. Abnormal urine-1 and 2 both tested positive in glucose which can be 

he result of diabetes mellitus. No blood should be found in urine as a healthy individual as expected in 

Normal urine results. All of the urines had no red color in their physical appearance yet abnormal 

urine 1 and 2 tested positive. Many disorders can cause hematuria. When kidney stones form, they can 

rub against the inside of the urethra damaging cells and causing blood in the urine. This is one of the 

possible reasons why abnormal urine-1 and 2 came out positive. In this case a microscopical 

examination of the urine would then allow you to see the red blood cells Overall, this experiment went 

as planned. The physical view and chemical reactions of the urine demonstrate what is being excreted 

out of the body and how well organs are functioning.
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