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Introduction:
Urine is a liquid containing many waste products that otherwise might be toxic if they could remain in the body. The kidneys, part of the excretory system, filter blood circulating throughout the body and remove toxins. The toxins are removed, and beneficial materials are returned to the circulatory system. The kidneys also serve to regulate the amount of substances circulating throughout the body. In other words, a material may be beneficial to the body but in high enough quantities it is able to do harm. The kidneys filter this material and allow necessary, beneficial levels of the substance to be reabsorbed while filtering the rest out with waste. Urinalysis is the analysis of physical and chemical properties of urine. Urine can be a complex mixture of many components. There is no “set” formula for the composition of urine. It can vary greatly day-to-day or hour-to-hour. “Characteristics of the urine change, depending on influences such as water intake, exercise, environmental temperature, nutrient intake, and other factors.  Some of the characteristics such as color and odor are rough descriptors of your state of hydration. For example, if you exercise or work outside, and sweat a great deal, your urine will turn darker and produce a slight odor, even if you drink plenty of water. Athletes are often advised to consume water until their urine is clear. This is good advice; however, it takes time for the kidneys to process body fluids and store it in the bladder. Another way of looking at this is that the quality of the urine produced is an average over the time it takes to make that urine. Producing clear urine may take only a few minutes if you are drinking a lot of water or several hours if you are working outside and not drinking much.”  (OpenStax A&P, pg. 1202) When analyzing urinalysis results, a physician is going to consider a variety of factors. The physician may want to know what might not be in the sample that should be there, what might be in the sample that should not be in there, or what may be in the sample but in quantities considered outside of the “normal” range. 

Materials:
·  Safety goggles 
· Gloves
· Lab coat
· Graduated plastic cups 
· pH test strips 
·  Graduated plastic pipettes 
· Glass test tubes 
· Test tube rack 
· Microscope slides 
· Coverslips 
· Reagent strip                         
· Color Chart               
· Test tube
· Timer                        
· Simulated urine samples:
· Normal urine (Artificial)
· Abnormal urine-1 (Artificial) 
· Abnormal urine-2 (artificial)

Procedure:
For Physical characteristics: Describe the color, transparency and odor of your urine sample.  Obtain a urinometer cylinder and float.  Mix the urine well and fill the urinometer about two-thirds full of urine.  Read the specific gravity from the numbered line at the lower edge of the meniscus. For the Dipstick test: Take one disposable dipstick test strip and dip into the beaker of urine.  Remove any residual urine by wiping the strip against the top rim of the beaker.  Lay the strip flat across the beaker. Follow the reading time for each reagent and record the data. Compare the color of your test squares to the standards printed on the side of the dipstick bottle. After all results were recorded clean up the working area.
DATA and RESULTS:
                                                              Chemical Analysis               
	Examination
	Normal urine (Artificial)
	Abnormal urine-1 (Artificial)
	Abnormal urine-2 (artificial)

	Leukocytes
	Negative
	Negative
	Negative

	Nitrite
	Negative
	Negative
	Negative

	Urobilinogen
	0.2mg/dL
	0.2mg/dL
	0.2mg/dL

	Protein
	Negative
	2,000mg/dL or more
	(300mg/dL) +

	Ph
	6.5
	6.0
	8.0

	Blood
	Negative
	Trace (Hemolyzed)
	Large+

	Specific Gravity
	1.025
	1.030
	1.005

	Ketone
	Negative
	Negative
	Trace(5mg/dL)

	Bilirubin
	Small +(weak)
	Small +(weak)
	Small +(weak)

	Glucose
	Negative
	2,000mg/dL or more
	1,000mg/dL



Physical Analysis
	Examination
	Normal urine (Artificial) 
Color Observation
	Abnormal urine-1 (Artificial) 
Color Observation
	Abnormal urine-2 (artificial)
Color Observation

	Leukocytes
	white
	White
	white

	Nitrite
	white
	White
	white

	Urobilinogen
	Pastel yellow
	Pastel yellow
	yellow

	Protein
	Pastel green
	Greenish-blue
	green

	Ph
	Dark yellow
	Orange yellow
	Forest green

	Blood
	Yellow orange
	Dark yellowish green
	Dark green

	Specific Gravity
	Moss green
	Dark yellow
	Forest green

	Ketone
	Light tan
	Soft brown
	Tan

	Bilirubin
	Off white
	Off white
	Off white

	Glucose
	mint
	Dark Brown
	Olive green




DISCUSSION and CONCLUSION:

There were 3 samples of artificial urine that were tested in this experiment.  All three samples were tested negative in leukocytes and nitrite. It would indicate infection if leukocytes and nitrite would come out positive because in a normal healthy urine, leukocytes and nitrite are expected to be negative. However, abnormal urine-1 had 2000mg of protein and urine-2 had 300mg of protein in urine. For the normal urine, the chemical reaction on the reagent strip turned the color of the urine in 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. Damage to Kidneys can drip 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 urine samples was in the range of 5-7 but abnormal urine-2 has a pH of 8. A high pH indicates of a low protein diet and a low pH indicates of a high protein diet, that explains why abnormal urine-1 has a higher protein and low pH. All the urine samples had a good range of specific gravity. Abnormal urine-1 and 2 both tested positive in glucose which can be the result of diabetes. In a healthy individual there shouldn’t be any trace of blood found in urine as expected in Normal urine results. However, Abnormal urine 1 and 2 urines had red color in their physical appearance. 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 rea sons why abnormal urine-1 and 2 came out positive. Overall, this experiment was done successfully. The physical appearance and chemical reactions of the urine help us to understand what is being excreted out of the body and how well organs are functioning.
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