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Introduction 
The Urinary System is composed by the kidneys, bladder, ureters, renal pelvis, and urethra. It’s primary function is to eliminate waste from the body after filtering the blood for waste created by the cells.(John Hopkins Medicine) This makes the urinary system also responsible for balancing body fluids, electrolytes, and even using hormones to regulate blood pressure. After the digestive system takes nutrients from food and converts it into energy, the unnecessary waste is left in the bowel and blood for the urinary system to sort through and excrete. This liquid waste is commonly known as urea, urea is produced after protein heavy foods are digested by the body. Urea travels through the body in the blood and to the kidneys, where it is removed from the blood by nephrons composed of small capillaries called glomerulus. (University of Rochester Medical Center) The urea is then excreted as urine along with water and other wastes from the body. The kidneys are rather vital to regulating many of our bodily functions, they produce erythropoietin which controls red blood cell production in bone marrow, they also aid in regulating sodium, potassium, and water levels in the body. (University of Rochester Medical Center) The kidneys are clearly essential in our bodies for conservation of fluids and acid-base (pH) regulation. The liquid waste, known as urine, is then carried from the kidneys to the bladder by the ureters. The urine is then stored in the bladder and kept from leaking by the two sphincter muscles until it is ready to be excreted from the body through a tube known as the urethra.
		The journey does not stop there however, while urine is considered by the body to be unnecessary waste, studying urine can actually give insight into various health indications. The study of urine is more commonly referred to as urinalysis; a series of physical, chemical, and microscopic examinations. (Urinalysis, Lab Tests Online) One to two ounces of urine are collected (urine is typically most concentrated first thing in the morning) as a sample, the sample is then evaluated in a variety of ways, the first being its color and how it appears visually. Due to the pigment urochrome, urine is typically a pale yellow to amber color, darker yellow colored urine can indicate that you are not intaking enough fluids. A chemical exam is then performed on the sample, using the dipstick test, each strip has pads in a row on the strip containing different chemicals. The strip is then dipped in the urine and the pads are then observed for chemical reactions that would change the color of the pads. If the test results are deemed abnormal, a specialist may then ask for a microscopic examination to test for specific cells, crystals, mucous, bacteria, etc… that may be present. (Urinalysis, Lab Tests Online) The presence of excess substances such as protein, glucose, bilirubin, crystals, bacteria, etc. can be indicators of kidney disease or UTIs and other infections, meaning that analyzing urine is a lot more important than it may seem.
Objective
The Objective of this laboratory experiment is to study and analyze 3 urine samples to determine any abnormalities and what these potential abnormalities may indicate in regards to the body and overall well-being.
Materials & Methods 
In this experiment a chemical examination will be performed on three urine samples using a test strip also known as a urine test strip. It is important to wear gloves when conducting the experiment, then take the dipstick and dip it into the urine sample for approximately 60 seconds. The three urine samples in this case are, a normal urine artificial sample, an abnormal urine-1 artificial sample, and abnormal urine-2 artificial sample. The dipstick is a strip with 10 different reagents which may or may not react with the urine to indicate the presence of a certain substance. The substances we will be analyzing the urine for are Bilirubin, Urobilinogen, Glucose, Protein, Nitrate, Ketone, Specific Gravity, pH, Blood, and Leukocytes. After the 60 seconds are finished, the test strip is then allowed to fully develop and then compared to the color chart to determine the interpretation of each reaction in the urine.
Results/Data 

	
	Bilirubin
	Urobilin
ogen
	Glucose
	Protein
	Nitrate
	Ketone
	Specific
Gravity
	pH
	Blood
	Leuko
cytes

	Normal Urine
Artificial
	Negative
	00.2 mg/dL
	Negative
	Negative
	Negative
	Trace 5
mg/dL
	1.025
	6.0
	Negative
	Negative

	Abnormal
Urine - 1 
Artificial
	Negative
	00.2 mg/dL
	2,000 mg/dL
or more
	100 mg/dL
++
	Negative
	Negative
	1.030
	6.5
	Negative
	Negative

	Abnormal
Urine - 2 
Artificial
	Negative
	00.2 mg/dL
	1,000
mg/dL
	300 mg/dL
+++
	Negative
	Trace 5
mg/dL
	1.005
	8.5
	Large
+++
	Negative



Discussion/Conclusion 
	The three urine samples were tested and the results for each were yielded so that they may now be analyzed. To begin, all three urine samples were negative for Bilirubin, Nitrates, and Leukocytes, which is normal as presence of bilirubin may indicate liver disease, and presence of nitrates and leukocytes would indicate a urinary tract infection (UTI). The average pH level of urine is 6.0, however it can range from 4.5-8.0. Based on our results the Normal Urine artificial and the Abnormal Urine-1 artificial indicate normal pH balance, however the Abnormal Urine-2  sample is at an 8.5 which indicates that it is too alkaline is indicative of a urea-splitting bacterial infection which left untreated can lead to an overgrowth of the bacteria. The only urine sample to test positive for blood was the Abnormal Urine-2 sample, the presence of blood in the urine can indicate kidney disease, UTI, kidney stones, or even bladder cancer. The test for Urobilinogen yielded normal results for all 3 samples, they each had a normal amount of Urobilinogen, too little of it could mean the liver is not functioning properly while too much of it can be a sign of cirrhosis or hepatitis. (MedlinePlus) All of the urine samples also fell within the normal range for Specific Gravity, which is between 1.002 and 1.030 which indicates normal kidney function, however the higher the number the higher the indication of dehydration. As for glucose, The normal artificial urine sample came back negative which is normal, however the other two samples showed very elevated levels of glucose in the urine which indicate that diabetes may be present such as gestational diabetes found in pregnant women. Traces of ketone were found in the normal artificial urine sample and the abnormal urine-2 artificial sample, it is normal for very small traces of ketone to be found in the urine, but excess amounts of ketone may indicate diabetic ketoacidosis which can be fatal. The final test left to interpret is the protein presence, the first two samples showed normal levels of protein (the first sample being negative), however the abnormal urine-2 artificial sample showed elevated levels of protein which may mean that protein which is usually present in blood has leaked into the urine due to improper kidney function.
	Overall the major takeaway from this lab is that studying urine can be very informative about how the body is functioning and give insight into any underlying health conditions or diseases particularly with the liver and the kidneys. Urinalysis is a very simple and efficient way to test whether our body is working properly to eliminate waste or to see if there are any signs that may mean you should seek health from a health professional before things get out of hand.
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