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PurposeTest typesNormal resultsAbnormal resultsFAQTakeawayUrine tests measure specific substances in your urine, such as electrolytes, proteins, and bacteria. These tests can reveal a lot about your health, particularly when gradual changes or big jumps outside normal ranges occur.Share on Pinterestlvan-balvan/Getty ImagesYour body uses
urine to remove toxins, excess water, and other substances. But urine can also reveal information about your overall health and well-being.How well your body filters out toxins and other wastes and what substances show up in your urine can tell a doctor a lot about how well your body’s systems are working. Issues relating to your kidneys, liver,
pancreas, or heart can all be flagged by an abnormal urine test result.This article reviews what kinds of things routine urine tests check for, as well as normal and abnormal test ranges, and what these results might indicate.Urine tests reveal a lot of information about you. The color, odor, and clarity of urine can indicate kidney health or even signal
an infection. A more detailed analysis of the substances in your urine can give other clues about how well your different organ systems are functioning.Each body system uses a specific formula of minerals or solutions — called electrolytes — to trigger and regulate activity. Different substances play bigger roles in different areas of your body. For
example, potassium can have a critical effect on heart function, while your muscles use calcium and magnesium.Many electrolytes and minerals your body uses for regular functioning can serve a purpose in one area and cause a problem in another. Balance is essential, and any change in the normal range of these substances can lead to serious
symptoms.A urinalysis is a basic urine test that measures the amounts of different substances in your urine. Seeing where your results fall in — or outside of — the normal range of values can tell a doctor a lot about how well your body is working overall or what body system might be responsible for symptoms you may be having.Below is a list of
common urinalysis tests by type and what kinds of problems doctors might use them to identify.A simple visualization of a urine sample involves inspecting its color and clarity. Cloudy or discolored urine can indicate an infection or various problems with your metabolism.In microscopic urinalysis, medical professionals examine a small sample of urine
under a microscope for abnormal crystals, bacteria, or cell types. Infections and kidney problems are the most common problems identified with these tests.A dipstick test uses a reactive strip of paper that will change color in the presence of certain substances. These tests can be tailored for different purposes, but doctors often use them to check
things such as:protein or glucose levelspregnancy and hormone levelsdrug ingestionThe uACR test measures the balance of your body’s primary protein type (albumin) and a waste product that comes from your muscles (creatinine). How much of these two substances make it into your urine can provide a lot of information about how well your
kidneys are filtering toxins and other substances from your body.The microalbumin test is a more detailed version of the uACR test. The presence of smaller albumin proteins in your urine might indicate more than just a general problem, but rather a specific diagnosis. Trace amounts of these small proteins can be found in people with conditions such
as diabetes and high blood pressure.A urine culture uses a sample of urine that medical professionals observe for bacterial growth over a few days. Doctors usually use these tests to identify specific types of bacteria and tailor antibiotic treatment when you have an infection such as a urinary tract infection (UTI).This test collects all the urine you
produce over a 24-hour period, stored in multiple containers and kept cool until testing. This collection can give your doctor information they can use to help diagnose conditions such as lupus, diabetes, and high blood pressure.Medical experts have established estimated normal ranges for almost every substance in your body, from blood to sodium.
Too much or too little of anything can lead to problems. If your test results fall within the normal range, doctors assume you’re in overall good health.Gradual changes over time — even within a normal range — or big jumps to values outside of normal ranges can give a doctor reason to take a closer look at different body systems and how well they’'re
working.Normal ranges of electrolytes, cell types, and other substances that can be analyzed in urine samples are listed below.Results that fall outside of the normal range on urine tests can mean a lot of different things. For certain electrolytes, the desired range for you could depend on what medical conditions you have, your age, and other
factors.Some “red flag” results on urine tests may include:A rapid dipstick urinalysis uses treated paper that changes color when exposed to a test substance. You can use this kind of test to get a quick result on a particular substance. People often buy them over the counter to use at home to check for things like glucose, infections, pregnancy, or
drug ingestion.A doctor may have access to higher quality and more accurate rapid dipstick tests. They may order one as part of a general wellness exam or to check for a possible UTI or other medical concerns. A urine sample is enough to diagnose a UTI. Other than that, the results of a urine test may indicate that there may be an underlying health
problem, but they’re not enough to confirm a diagnosis.However, urine samples are helpful in the diagnostic process for conditions like:cancerdiabetesinfectionskidney diseasekidney stonesmetabolic disordersstrokeUrine tests can reliably detect UTIs. They can also usually detect certain bacterial sexually transmitted infections (STIs), like gonorrhea
and chlamydia. A urinalysis can also often detect the presence of a yeast infection.biliary tractbreastcervixcolon or rectumendometriumhead and neckkidneyliverlungovariespancreasstomachthyroidOptum Perks is owned by RVO Health. By clicking on this link, we may receive a commission. Learn more.For virtually all substances in your body, there
are normal ranges. Levels that are too high or too low may indicate a health issue.Urine tests can provide useful information about your health, depending on whether your results fall within or outside the normal range of values. For some substances, such as protein, the very presence in your urine is a cause for concern or, at the very least,
additional testing.Talk with a doctor about your urine test results or to find out when rapid home tests helpfulbe useful. These at-home tests can give you limited, but quick, results. A more detailed analysis usually requires a microscopic analysis. Share — copy and redistribute the material in any medium or format for any purpose, even commercially.
Adapt — remix, transform, and build upon the material for any purpose, even commercially. The licensor cannot revoke these freedoms as long as you follow the license terms. Attribution — You must give appropriate credit , provide a link to the license, and indicate if changes were made . You may do so in any reasonable manner, but not in any way
that suggests the licensor endorses you or your use. ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.
You do not have to comply with the license for elements of the material in the public domain or where your use is permitted by an applicable exception or limitation . No warranties are given. The license may not give you all of the permissions necessary for your intended use. For example, other rights such as publicity, privacy, or moral rights may
limit how you use the material. health centersdigestion center Picture of urine dipstick and color box instructions; photo courtesy of iStock A urinalysis is simply an analysis of the urine. It is a very common test that can be performed in many healthcare settings, including doctors' offices, urgent care facilities, laboratories, hospitals, and even at home.
A urinalysis test collects a urine sample from the patient in a specimen cup. Usually, only small amounts (30-60 mL) may be required for urinalysis testing. The sample can be analyzed in the medical clinic or sent to a laboratory to perform the tests. Urinalysis is abbreviated UA. UA is in general easily available and relatively inexpensive. It is also a
simple test and can provide many useful information about various diseases and conditions. Some physicians refer to urinalysis as "a poor man's kidney biopsy" because of the plethora of information that can be obtained about the health of the kidney or other internal diseases by this simple test. Urine can be evaluated by its physical appearance
(color, cloudiness, odor, clarity), also referred to as a macroscopic analysis. It can be also analyzed based on its chemical and molecular properties, including microscopic assessment. Urinalysis is ordered by doctors for several reasons, including the following: Routine medical evaluation: general yearly screening, assessment before surgery
(preoperative assessment), admission to hospital, screening for kidney disease, diabetes mellitus, hypertension (high blood pressure), liver disease, etc. Assessing particular symptoms: abdominal pain, painful urination, flank pain, fever, blood in the urine (hematuria), or other urinary symptoms. Diagnosing medical conditions: urinary tract infections,
kidney stones, uncontrolled diabetes (high blood sugars), kidney impairment, muscle breakdown (rhabdomyolysis), protein in urine (proteinuria), drug screening, and kidney inflammation (glomerulonephritis). Monitoring disease progression and response to therapy: diabetes-related kidney disease, kidney impairment, lupus-related kidney disease,
blood pressure-related kidney disease, kidney infection, proteinuria, and hematuria Pregnancy testing Macroscopic urinalysis is the direct visual observation of the urine, noting its quantity, color, clarity, or cloudiness, etc. Normal urine is typically light yellow and clear without any cloudiness. Obvious abnormalities in the color, clarity, and cloudiness
may suggest the possibility of An infection (cloudy urine) Dehydration (dark urine color) Liver disease ("bilirubin," a digestive substance secreted by the liver, stains urine a tea or cola color) Blood in the urine (hematuria -- visible may indicate urinary tract infection, stones, tumors, or injuries) Breakdown of muscle (orange- or tea-colored urine)
Certain medications may also change the color of urine (for example, phenazopyridine, a urinary antiseptic and pain reliever). Very foamy urine may represent large amounts of protein in the urine (proteinuria). The microscopic urinalysis is the study of the urine sample under a microscope. It requires only a relatively inexpensive light microscope.
Cells and cellular debris, bacteria, and crystals in the urine (crystalluria) can be detected by microscopic examination to confirm the dipstick color change (see above) and further clinical clues. Health Screening Tests Every Woman Needs See Slideshow Urinalysis can disclose evidence of diseases, even some that have not caused significant signs or
symptoms. Therefore, a urinalysis is commonly a part of routine health screening. Urinalysis is commonly used to diagnose a urinary tract or kidney infection, to evaluate causes of kidney failure, and to screen for the progression of some chronic conditions such as diabetes mellitus and high blood pressure (hypertension). It also may be used in
combination with other tests to diagnose some diseases. Additional tests and clinical assessments are often required to further investigate the findings of urinalysis and ultimately diagnose the causes or specific features of underlying problems. For example, urine infection is generally diagnosed based on the results of urinalysis. However, urine
culture is often ordered as a follow-up test to confirm the diagnosis and to identify the bacteria that may be causing the infection. Other examples include kidney stones, inflammation of the kidneys (glomerulonephritis), or muscle breakdown (rhabdomyolysis). Interpretation of urinalysis is generally based on reviewing all the components of the test
and correlating it with the clinical signs and symptoms of the patient and the physical examination. The results are reviewed and interpreted by the doctor who ordered the test. Many types of doctors may order a urinalysis in their practice. Because of easy availability, relatively nominal cost, simplicity of performing the test, and quick turnaround
time, UA is done in many settings by a variety of doctors. Most frequently, UA is ordered by internists, family practitioners, emergency-room physicians, obstetricians and gynecologists, nephrologists (kidney specialists), urologists, rheumatologists, and possibly less often by many other specialists. Urinalysis is done by collecting a urine sample from a
patient. The optimal sample tends to be an early morning urine sample because it is frequently the most concentrated urine produced in the day. Typically, no fasting is required before the collection of urine samples and routine medications can be taken before the test unless otherwise instructed by the ordering physician. Methods of collection are
slightly different for female and male patients. For females, the patient is asked to clean the area around the urethra with a special cleansing wipe, by spreading the labia of the external genitals and cleaning from front to back (toward the anus). The cleaning hand is then used to maintain the spread while the cup is held by the other hand to collect
the sample. For men, the tip of the penis may be wiped with a cleansing pad before collection. The urine is then collected in a clean urine specimen cup while the patient is urinating. It is best to avoid collecting the initial stream of urine. After the initial part of the urine is disposed of in the toilet, then the urine is collected in the urine container
provided. Once about 30 mL to 60 mL (roughly 3 to 5 tablespoons) are collected in the container for testing, the remainder of the urine may be voided in the toilet again. This is called the midstream clean catch urine collection. The collected urine sample should be taken to the laboratory for analysis, typically within one hour of collection. If
transportation to the lab could take more than one hour, then the sample may be refrigerated. In some patients who are unable to void spontaneously or those who are not able to follow instructions, other methods may be used, such as placing a catheter (a small rubber tube) through the outside opening to the bladder (urethra) to collect the sample
directly from the bladder. The urine test strip is a narrow plastic strip that has several squares of different colors attached to it. Each small square represents a component of the test used to interpret urinalysis. The entire test strip is dipped in the urine sample and color changes in each square are noted. The color change takes place after several
seconds to a few minutes from dipping the strip. If read too early or too long after the urinalysis strip is dipped, the results may not be accurate. Each color change on a particular square may indicate specific abnormalities in the urine sample caused by a certain chemical reaction. The reference for color changes is posted on the plastic bottle
container of the urine test strips. This makes for an easy and quick interpretation of the urinalysis results by placing the strip next to the container and comparing its color changes to the reference provided. The squares on the dipstick represent the following components in the urine: Specific gravity (concentration of urine) The acidity of the urine
(pH levels) Protein in the urine (proteinuria), mainly albumin Glucose (sugar) in the urine (glycosuria) Ketones in the urine (ketonuria), products of fat metabolism Hemoglobin/blood in the urine (hematuria) Leukocyte esterase (suggestive of white blood cells in urine) Nitrite (suggestive of bacteria in urine) Bilirubin (possible liver disease or red blood
cell breakdown) Urobilinogen (possible liver disease or etodolac [Lodine] medication) The presence or absence of each of these color changes on the strip provides important information for clinical decisions. After the dipstick test strip is dipped in urine briefly and completely, the reading is done within a few minutes. Each one of the squares on the
box has next to it the time that is recommended for its interpretation (for example, whether there is a change in color on the square). The squares are placed in similar order on the box, from the ones requiring the shortest time to read of 30 seconds to the ones with the longest time to read of two minutes. This arrangement is based on result time and
makes it easier to quickly read and interpret any color changes by simply scanning the strip from the shortest (glucose) to the longest (leukocytes). By clicking Submit, I agree to the MedicineNet's Terms & Conditions & Privacy Policy and understand that I may opt out of MedicineNet's subscriptions at any time. Microscopic urinalysis is done by
simply pouring the urine sample into a test tube and centrifuging it (spinning it down in a machine) for a few minutes. The top liquid part (the supernatant) is discarded. The solid part left in the bottom of the test tube (the urine sediment) is mixed with the remaining drop of urine in the test tube and one drop is analyzed under a microscope. The
sediment is examined through the microscope under low power to identify what are called casts, crystals, squamous (flat) cells, and other large objects. The examination is then performed through the microscope at higher power to further identify any cells, bacteria, and clumps of cells or debris called casts. The main advantage of a urine test strip is
that they are convenient, easy to interpret, and cost-effective. They can be analyzed within minutes of urine collection in the doctor's office or in the emergency room to provide valuable information. However, what can be learned from a dipstick is limited by the design of the dipstick. The main disadvantage is that the information may not be very
accurate, as the test is time-sensitive. It also provides limited information about the urine, as it is a qualitative test and not a quantitative test (for example, it does not give a precise measure of the quantity of abnormality). Therefore, normal and abnormal values are not reported as part of urinalysis results. Epithelial cells (flat cells), and red and
white blood cells may be seen in the urine. Sometimes cells, cellular debris, and casts are seen in the microscopic exam. Epithelial cells (cells in the lining of the bladder or urethra) may suggest inflammation within the bladder, but they also may originate from the skin and could be contaminated. Casts and cellular debris originate from higher up in
the urinary tract, such as in the kidneys. These are materials shed from the kidney cell lining due to injury or inflammation and travel down through the urinary tubes. These usually suggest an injury to the kidney from an inflammation or lack of blood flow to the kidneys. Rarely, tumor cells can be in the urine suggesting a urinary tract cancer. Red
blood cells can enter the urine from the vagina in menstruation or from the trauma of bladder catheterization. A high count of red blood cells in the urine can indicate infection, trauma, tumors, or kidney stones. If red blood cells seen under microscopy look distorted, they suggest the kidney as the possible source and may arise due to kidney
inflammation (glomerulonephritis). Small amounts of red blood cells in the urine are sometimes seen in young healthy people and usually are not indicative of any disease. Urine is generally thought of as a sterile body fluid, therefore, evidence of white blood cells or bacteria in the urine is considered abnormal and may suggest a urinary tract infection
such as bladder infection (cystitis), or infection of the kidney (pyelonephritis). White blood cells (WBC) may be detected in the urine through a microscopic examination (pyuria or leukocytes in the blood). They can be seen under a high power field and the number of cells is recorded (quantitative) as "rare, few, moderate, or many." White cells from the
vagina or the opening of the urethra (in males, too) can contaminate a urine sample. Such contamination aside, the presence of abnormal numbers of white blood cells in the urine is significant. Other commonly performed urine tests are drug tests, pregnancy tests, and specific chemicals and proteins in the body, which are not a part of routine
urinalysis. Urine drug screen is done routinely to check for drugs or their byproducts in the urine. There are many purposes for these tests including athletic screening, emergency room settings, drug detoxification programs, and school and employment screening. This test detects the presence of commonly used drugs such as: The urine pregnancy
test is very common and it measures a hormone in the urine associated with pregnancy (beta-HCG or beta-human chorionic gonadotropin). This test can be done in medical settings, but numerous kits are available for home use. Other urine tests can also be used in the evaluation of many medical conditions. Examples include Urine culture (in
determining the bacterial cause of urine infection) Urine creatinine (in assessing kidney disease) Urine total protein and albumin (in assessing kidney disease and protein loss from the kidney) Urine cytology (in evaluating for possible bladder or other urinary tumors) Urine calcium (in evaluating elevated blood calcium levels) 24-hour urine collection
for proteins (in diagnosing causes of kidney impairment, diabetic-related kidney disease, lupus-related kidney disease) 24-hour urine collection for protein electrophoresis (for measuring different components of proteins in urine in evaluating multiple myeloma, and kidney inflammation with increased protein loss) 24-hour urine collection of
catecholamine metabolites (in evaluating adrenal gland disease, difficult to treat high blood pressure) Foley, K.F., and J. Wasserman. "Are unexpected positive dipstick urine bilirubin results clinically significant? A retrospective review." Lab Med 45.1 Winter: 59-61. Ghadban, Rugheed. "Specific Gravity." Medscape.com. Feb. 11, 2014. Kasper, D.L., et
al., eds. Harrison's Principles of Internal Medicine, 19th Ed. United States: McGraw-Hill Education, 2015. Weichhart, T., G.J. Zlabinger, and M.D. Saemann. "The Multiple Functions of Tamm-Horsfall Protein in Human Health and Disease: A Mystery Clears Up." Wien Klin Wochenschr 117(9-10) May: 316-322. Tests and procedures Urine tests
Urinalysis Print Email Share Share Pin Share A urinalysis tests pee to detect issues like infections, kidney disease, and diabetes for early diagnosis and treatment. This content is provided for informational use only and is not intended as medical advice or as a substitute for the medical advice of a healthcare professional.© 2025 National Kidney
Foundation, Inc.Page 2 Tests and procedures Urine tests Urinalysis Print Email Share Share Pin Share A urinalysis tests pee to detect issues like infections, kidney disease, and diabetes for early diagnosis and treatment. This content is provided for informational use only and is not intended as medical advice or as a substitute for the medical advice of
a healthcare professional.© 2025 National Kidney Foundation, Inc.Page 3 Tests and procedures Urine tests Urinalysis Print Email Share Share Pin Share A urinalysis tests pee to detect issues like infections, kidney disease, and diabetes for early diagnosis and treatment. This content is provided for informational use only and is not intended as
medical advice or as a substitute for the medical advice of a healthcare professional. © 2025 National Kidney Foundation, Inc.Page 4 Tests and procedures Urine tests Urinalysis Print Email Share Share Pin Share A urinalysis tests pee to detect issues like infections, kidney disease, and diabetes for early diagnosis and treatment. This content is
provided for informational use only and is not intended as medical advice or as a substitute for the medical advice of a healthcare professional.© 2025 National Kidney Foundation, Inc.Page 5 Tests and procedures Urine tests Urinalysis Print Email Share Share Pin Share A urinalysis tests pee to detect issues like infections, kidney disease, and
diabetes for early diagnosis and treatment. This content is provided for informational use only and is not intended as medical advice or as a substitute for the medical advice of a healthcare professional.© 2025 National Kidney Foundation, Inc.Page 6 Tests and procedures Urine tests Urinalysis Print Email Share Share Pin Share A urinalysis tests pee
to detect issues like infections, kidney disease, and diabetes for early diagnosis and treatment. This content is provided for informational use only and is not intended as medical advice or as a substitute for the medical advice of a healthcare professional.© 2025 National Kidney Foundation, Inc. How can financial brands set themselves apart through
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conditions including kidney disorders, liver problems, diabetes and infections. Testing urine is also used to screen people for illicit drug use and to test if a woman is pregnant. Urine can be tested for particular proteins, sugars, hormones or other chemicals, certain bacteria and its acidity or alkalinity. Doctors can also tell a lot from how your urine
looks and smells. For example dark urine could be a sign of dehydration; a cloudy appearance may suggest infection; if the urine is a reddish colour there may be blood in it; and a sweet smelling urine can be a sign of diabetes. Do I have an infection? The most common reason for analysing urine is to identify a bacterial infection in your urinary tract,
your body’s drainage system for removing urine. Urinary tract infections are particularly common in women, affecting almost 50% in their lifetime. Urine tests not only tell you if there’s an infection, they can identify the offending organism. That helps the doctor know how best to treat the infection, including prescribing the right type of antibiotic
(one that particular microorganism is sensitive to). At the GP, the first test uses a dipstick or strip test (sometimes called a rapid urine test). This involves dipping a specially treated plastic or paper strip into a urine sample collected in a sterile plastic pot. The doctor compares the colour of the test strip with a chart of standard colours. If the strip test
detects (is positive for) white blood cells (leucocytes), blood and/or chemicals called nitrites, infection is likely. Your GP usually performs a quick dipstick test, where the colour of the test paper changes according to what the urine contains. from shutterstock.com Then, the doctor sends off a sample of the urine to the laboratory for further testing.
There, a laboratory technician can view it under a microscope to look for bacteria and cells. If the white cell count is above a baseline level, or if organisms are identified (and the patient has symptoms), an infection is very likely. Further testing in the laboratory involves culturing the bacteria from the urine (by growing it in a special medium) and
testing different antibiotics on it to see which one is most effective. How your urine sample is handled in hospital may be different. Larger hospitals have a laboratory on site and patients will usually wait in the emergency department for the results of the laboratory microscopic evaluation. Doctors then start treatment with this extra information.
Patients sent home from the emergency department will still need to visit their GP for the final laboratory results, such as the antibiotic sensitivities. If you are admitted to hospital, treatment will start and may be modified once these results are known. Sterile samples are vital For any of these tests to be valid, the urine sample needs to be sterile
(without contamination). To obtain a sterile sample in hospital, that might involve inserting a catheter (a tube that collects urine from the bladder) or a needle into the bladder (suprapubic aspiration). But the most common method is by asking for a mid-stream urine sample (also known as clean-catch urine sample). This is when you urinate the first
part of the urine stream into the toilet, collect the middle part of the stream in a sterile container, then empty the rest of the bladder into the toilet. The idea is that the first discarded urine flushes out any bacteria or skin cells from the penis or vagina leaving the mid-stream sample as a truly representative sample to test. Instructions are often vague
But many patients will recall being asked to provide a urine sample without adequate explanation of how to do it. They are simply handed a sample container and given directions to the toilet. Without instruction patients may not know how to prepare their external genitalia. For women this involves parting the labia or lips of the vagina, while for
men, this involves retracting the foreskin. Nor are patients clearly advised how to provide the sample. As a result, they can contaminate the container and its lid by not washing their hands, and their sample often contains the first rather than mid-stream urine. In these cases, what actually gets into the sample are contaminants; cells and bacteria from
hands; or cells and bacteria from the lower part of the urinary tract and genitalia. Unfortunately for women, their anatomy is more likely to result in more of this latter contamination. They void urine from the urethra (the tube from the bladder) and through a part of the vagina, while men most often void directly into the container. Why is a
contaminant-free sample important? If the sample is contaminated there are various consequences. The laboratory will report contamination and advise the doctor to take care in interpreting results. However, a contaminated sample can result in incorrect diagnosis and incorrect or unnecessary treatment. A new sample will probably be needed. This
causes delays in diagnosis and treatment, potential anxiety to the patient and additional costs. In our hospital, where the emergency department collects more than 1,000 mid-stream samples each month, women’s samples are contaminated over 40% of the time. In a recent trial visual instructions in the form of cartoons were provided on how to
collect the samples. We paid particular attention to hand washing and collection technique. The number of contaminated samples was reduced by 15%. This potentially could save upwards of 150 repeat tests a month and those instructions are now provided to all patients in the emergency department. If you are unsure how to take a sterile sample,
ask your doctor or nurse for more information. It can save you the time, inconvenience and worry of coming back for another sample. This article has been updated to clarify a woman’s anatomy. Liquid by-product of animal metabolism Sample of human urine Urine is a liquid by-product of metabolism in humans and many other animals. In placental
mammals, urine flows from the kidneys through the ureters to the urinary bladder and exits the urethra through the penile meatus (males) or urethral meatus of the vulva (females) during urination. In other vertebrates, urine is excreted through the cloaca.[1] Urine contains water-soluble by-products of cellular metabolism that are rich in nitrogen
and must be cleared from the bloodstream, such as urea, uric acid and creatinine. A urinalysis can detect nitrogenous wastes of the mammalian body. Urine plays an important role in the earth's nitrogen cycle. In balanced ecosystems, urine fertilizes the soil and thus helps plants to grow. Therefore, urine can be used as a fertilizer. Some animals use
it to mark their territories.[2][3] Historically, aged or fermented urine (known as lant) was also used for gunpowder production, household cleaning, tanning of leather, and dyeing of textiles. Human urine and feces are collectively referred to as human waste (or human excreta), and are managed via sanitation systems. Livestock urine and feces also
require proper management if the livestock population density is high. Main article: Renal physiology The chemical structure of urea Most animals have excretory systems for elimination of soluble toxic wastes. In humans, soluble wastes are excreted primarily by the urinary system and, to a lesser extent in terms of urea, removed by perspiration.[4]
In placental mammals, the urinary system consists of the kidneys, ureters, urinary bladder, and urethra. The system produces urine by a process of filtration, reabsorption, and tubular secretion. The kidneys extract the soluble wastes from the bloodstream, as well as excess water, sugars, and a variety of other compounds. The resulting urine contains
high concentrations of urea and other substances, including toxins. Urine flows from the kidneys through the ureter, bladder, and finally the urethra before passing through the urinary meatus. Research looking at the duration of urination in a range of mammal species found that nine larger species urinated for 21 + 13 seconds irrespective of body
size.[5] Smaller species, including rodents and bats, cannot produce steady streams of urine and instead urinate with a series of drops.[5] Average urine production in adult humans is around 1.4 L (0.31 imp gal; 0.37 US gal) of urine per person per day with a normal range of 0.6 to 2.6 L. (0.13 to 0.57 imp gal; 0.16 to 0.69 US gal) per person per day,
produced in around 6 to 8 urinations per day depending on state of hydration, activity level, environmental factors, weight, and the individual's health.[6] Producing too much or too little urine needs medical attention. Polyuria is a condition of excessive production of urine (> 2.5 L/day), oliguria when < 400 mL are produced, and anuria being < 100
mL per day. Further information: Urinalysis Urine under the microscope About 91-96% of urine consists of water.[6] The remainder can be broadly characterized into inorganic salts, urea, organic compounds, and organic ammonium salts.[6][7] Urine also contains proteins, hormones, and a wide range of metabolites,[8] varying by what is introduced
into the body.[citation needed] The total solids in urine are on average 59 g (2.1 oz) per day per person.[8] Urea is the largest constituent of the solids, constituting more than 50% of the total. The daily volume and composition of urine varies per person based on the amount of physical exertion, environmental conditions, as well as water, salt, and
protein intakes.[6] In healthy persons, urine contains very little protein and an excess is suggestive of illness, as with sugar.[8] Organic matter, in healthy persons, also is reported to at most 1.7 times more matter than minerals.[7] However, any more than that is suggestive of illness.[7] Typical design values for the concentrations of constituents in
fresh urine, based on data in Sweden and Switzerland[9]: 12[10] Parameter Value pH 6.2 Total nitrogen 88330 mg/L. Ammonium/ammonia-N 460 mg/L Nitrate and nitrite 0.06 mg/L Chemical oxygen demand 6000 mg/L Total phosphorus 800 - 2000 mg/L Potassium 2740 mg/L Sulphate 1500 mg/L Sodium 3450 mg/L Magnesium 120 mg/L Chloride

4970 mg/L Calcium 230 mg/L However, it is important to note that lesser amounts and concentrations of other compounds and ions are often present in urination of humans.[8] See also: Abnormal urine color Medical experts have long connected urine colour with certain medical conditions. A medieval chart showing the medical implications of
different urine color Urine varies in appearance, depending principally upon a body's level of hydration, interactions with drugs, compounds and pigments or dyes found in food, or diseases.[8] Normally, urine is a transparent solution ranging from colorless to amber, but is usually a pale yellow.[8] Usually urination color comes primarily from the
presence of urobilin.[11] Urobilin is a final waste product resulting from the breakdown of heme from hemoglobin during the destruction of aging blood cells.[12][13] Colorless urine indicates over-hydration. Colorless urine in drug tests can suggest an attempt to avoid detection of illicit drugs in the bloodstream through over-hydration. Bloody urine is
termed hematuria, a symptom of a wide variety of medical conditions. Reddish or brown urine may be caused by porphyria (not to be confused with the harmless,[8] temporary pink or reddish tint caused by beeturia). Pinkish urine can result from the consumption of beets (beeturia)[8] Dark yellow urine is often indicative of dehydration. Orange urine
due to certain medications such as rifampin and phenazopyridine Dark orange to brown urine can be a symptom of jaundice, rhabdomyolysis, or Gilbert's syndrome. Greenish urine can result from the consumption of asparagus or foods,[citation needed] beverages with green pigments, or from a urinary tract infection.[8] Blue urine can be caused by
the ingestion of methylene blue (e.g., in medications) or foods or beverages with blue dyes. Blue urine stains can be caused by blue diaper syndrome. Purple urine may be due to purple urine bag syndrome. Black or dark-colored urine is referred to as melanuria and may be caused by a melanoma or non-melanin acute intermittent porphyria. Dark
urine due to low fluid intake. Dark red urine due to blood (hematuria). Dark red urine due to choluria. Pinkish urine due to consumption of beetroots. Green urine during long term infusion of the sedative propofol. Dogs communicate using olfactory signals in urine.[14] Sometime after leaving the body, urine may acquire a strong "fish-like" odor
because of contamination with bacteria that break down urea into ammonia.[citation needed] This odor is not present in fresh urine of healthy individuals; its presence may be a sign of a urinary tract infection.[citation needed] The odor of normal human urine can reflect what has been consumed or specific diseases.[8] For example, an individual with
diabetes mellitus may present a sweetened urine odor. This can be due to kidney diseases as well, such as kidney stones.[citation needed] Additionally, the presence of amino acids in urine (diagnosed as maple syrup urine disease) can cause it to smell of maple syrup.[15] Eating asparagus can cause a strong odor reminiscent of the vegetable caused
by the body's breakdown of asparagusic acid.[16] Likewise consumption of saffron, alcohol, coffee, tuna fish, and onion can result in telltale scents.[17] Particularly spicy foods can have a similar effect, as their compounds pass through the kidneys without being fully broken down before exiting the body.[18]1[19] The pH normally is within the range of
5.5 to 7 with an average of 6.2.[6] In persons with hyperuricosuria, acidic urine can contribute to the formation of stones of uric acid in the kidneys, ureters, or bladder.[20] Urine pH can be monitored by a physician or at home.[21] A diet which is high in protein from meat and dairy, as well as alcohol consumption can reduce urine pH, whilst
potassium and organic acids, such as from diets high in fruit and vegetables, can increase the pH and make it more alkaline.[6] Cranberries, popularly thought to decrease the pH of urine, have actually been shown not to acidify urine.[22] Drugs that can decrease urine pH include ammonium chloride, chlorothiazide diuretics, and methenamine
mandelate.[23][24] Human urine has a specific gravity of 1.003-1.035.[6] Urine is not sterile, not even in the bladder.[25][26] In the urethra, epithelial cells lining the urethra are colonized by facultatively anaerobic Gram-negative rod and cocci bacteria.[27] One study conducted in Nigeria isolated a total of 77 distinct bacterial strains from 100
healthy children (ages 5-11) as well as 39 strains from 33 cow urine samples, a considerable amount being pathogens.[28] Pathogens identified and their percentages were: Bacterial isolates in human urine and cows'[28] Humans aged 5-11 Bacterial percentage in humans Bacterial percentage in cows Bacillus 10.4% 5.1% Staphylococcus 2.6% 2.6%
Citrobacter 3.9% 12.8% Klebsiella 7.8% 12.8% Escherichia coli 36.4% 23.1% Proteus 18.2% 23.1% Pseudomonas 9.1% 2.6% Salmonella 3.9% 5.1% Shigella 7.8% 12.8% The study also states: Multiple antibiotic resistance (MAR) rates recorded in children urinal bacterial species were 37.5-100% (Gram-positive) and 12.5-100% (Gram-negative), while
MAR among the cow urinal bacteria was 12.5-75.0% (Gram-positive) and 25.0-100% (Gram-negative).—Microbial evaluation and public health implications of urine as alternative therapy in clinical pediatric cases: health implication of urine therapy A Doctor Examining Urine. Trophime Bigot. Many physicians in ancient history resorted to the
inspection and examination of the urine of their patients. Hermogenes wrote about the color and other attributes of urine as indicators of certain diseases. Abdul Malik Ibn Habib of Andalusia (d. 862 AD) mentions numerous reports of urine examination throughout the Umayyad empire.[29] Diabetes mellitus got its name because the urine is plentiful
and sweet.[30] The name uroscopy refers to any visual examination of the urine,[31] including microscopy, although it often refers to the aforementioned prescientific or Proto-scientific forms of urine examination. Clinical urine tests today duly note the color, turbidity, and odor of urine but also include urinalysis, which chemically analyzes the urine
and quantifies its constituents. A culture of the urine is performed when a urinary tract infection is suspected, as bacteriuria without symptoms does not require treatment.[32] A microscopic examination of the urine may be helpful to identify organic or inorganic substrates and help in the diagnosis. The color and volume of urine can be reliable
indicators of hydration level. Clear and copious urine is generally a sign of adequate hydration. Dark urine is a sign of dehydration. The exception occurs when diuretics are consumed, in which case urine can be clear and copious and the person still be dehydrated. Further information: Lant Urine of pregnant women in the first trimester is collected
by a company which purifies the fertility hormone hCG from it (Ede, the Netherlands) Urine contains proteins and other substances that are useful for medical therapy and are ingredients in many prescription drugs (e.g., Ureacin, Urecholine, Urowave).[citation needed] Urine from postmenopausal women is rich in gonadotropins that can yield follicle
stimulating hormone and luteinizing hormone for fertility therapy.[33] One such commercial product is Pergonal.[34] Urine from pregnant women contains enough human chorionic gonadotropins for commercial extraction and purification to produce hCG medication. Pregnant mare urine is the source of estrogens, namely Premarin.[33] Urine also
contains antibodies, which can be used in diagnostic antibody tests for a range of pathogens, including HIV-1.[35] Urine after four months of storage (note the color and turbidity change compared to fresh human urine). During storage, the urea in urine is rapidly hydrolyzed by urease, creating ammonia. Collected urine can be used as a fertilizer.
Fresh human urine after excretion Urine can also be used to produce urokinase, which is used clinically as a thrombolytic agent.[citation needed] This section is an excerpt from Reuse of human excreta § Urine as a fertilizer.[edit] Applying urine as fertilizer has been called "closing the cycle of agricultural nutrient flows" or ecological sanitation or
ecosan. Urine fertilizer is usually applied diluted with water because undiluted urine can chemically burn the leaves or roots of some plants, causing plant injury,[36] particularly if the soil moisture content is low. The dilution also helps to reduce odor development following application. When diluted with water (at a 1:5 ratio for container-grown
annual crops with fresh growing medium each season or a 1:8 ratio for more general use), it can be applied directly to soil as a fertilizer.[37][38] The fertilization effect of urine has been found to be comparable to that of commercial nitrogen fertilizers.[39][40] Urine may contain pharmaceutical residues (environmental persistent pharmaceutical
pollutants).[41] Concentrations of heavy metals such as lead, mercury, and cadmium, commonly found in sewage sludge, are much lower in urine.[42] Typical design values for nutrients excreted with urine are: 4 kg nitrogen per person per year, 0.36 kg phosphorus per person per year and 1.0 kg potassium per person per year.[43]:5 Based on the
quantity of 1.5 L urine per day (or 550 L per year), the concentration values of macronutrients as follows: 7.3 g/L N; .67 g/L P; 1.8 g/L K.[43]:5[44]:11 These are design values but the actual values vary with diet.[45][a] Urine's nutrient content, when expressed with the international fertilizer convention of N:P205:K20, is approximately 7:1.5:2.2.[44]
[b] Since urine is rather diluted as a fertilizer compared to dry manufactured nitrogen fertilizers such as diammonium phosphate, the relative transport costs for urine are high as a lot of water needs to be transported.[44] The general limitations to using urine as fertilizer depend mainly on the potential for buildup of excess nitrogen (due to the high
ratio of that macronutrient),[37] and inorganic salts such as sodium chloride, which are also part of the wastes excreted by the renal system. Over-fertilization with urine or other nitrogen fertilizers can result in too much ammonia for plants to absorb, acidic conditions, or other phytotoxicity.[41] Important parameters to consider while fertilizing with
urine include salinity tolerance of the plant, soil composition, addition of other fertilizing compounds, and quantity of rainfall or other irrigation.[47] It was reported in 1995 that urine nitrogen gaseous losses were relatively high and plant uptake lower than with labelled ammonium nitrate.[citation needed] In contrast, phosphorus was utilized at a
higher rate than soluble phosphate.[48] Urine can also be used safely as a source of nitrogen in carbon-rich compost.[38] Given that urea in urine breaks down into ammonia, urine has been used for cleaning. In pre-industrial times, urine was used - in the form of lant or aged urine - as a cleaning fluid.[49] Urine was also used for whitening teeth in
Ancient Rome.[50] Main article: Potassium nitrate Urine was used before the development of a chemical industry in the manufacture of gunpowder. Urine, a nitrogen source, was used to moisten straw or other organic material, which was kept moist and allowed to rot for several months to over a year. The resulting salts were washed from the heap
with water, which was evaporated to allow collection of crude saltpeter crystals, that were usually refined before being used in making gunpowder.[51] See also: Urophagia Urophagia is the consumption of urine, by people or other animals. Urine was used in several ancient cultures for various health, healing, and cosmetic purposes; urine drinking is
still practiced today in most mammals. In extreme cases, where no other other aqueous fluids are available, people may drink urine -- despite numerous credible sources (including the US Army Field Manual) that advise against using it. Urine may also be consumed as a sexual activity.[citation needed] (Full article...) The US Army Field Manual
advises against drinking urine for survival. The manual explains that drinking urine tends to worsen rather than relieve dehydration due to the salts in it, and that urine should not be consumed in a survival situation, even when there is no other fluid available. In hot weather survival situations, where other sources of water are not available, soaking
cloth (a shirt for example) in urine and putting it on the head can help cool the body.[52] During World War I, Germans experimented with numerous poisonous gases as weapons. After the first German chlorine gas attacks, Allied troops were supplied with masks of cotton pads that had been soaked in urine. It was believed that the ammonia in the
pad neutralized the chlorine. These pads were held over the face until the soldiers could escape from the poisonous fumes.[citation needed] Urban legend states that urine works well against jellyfish stings.[53] This scenario has appeared many times in popular culture including in the Friends episode "The One With the Jellyfish", an early episode of
Survivor, as well as the films The Real Cancun (2003), The Heartbreak Kid (2007) and The Paperboy (2012). However, at best it is ineffective, and in some cases this treatment may make the injury worse.[54][55][56] Urine has often been used as a mordant to help prepare textiles, especially wool, for dyeing. In the Scottish Highlands and Hebrides,
the process of "waulking" (fulling) woven wool is preceded by soaking in urine, preferably infantile.[57] Urine plays a role in olfactory communication, since it contains semiochemicals that act as pheromones.[58][59] The urine of predator species often contains kairomones[60] that serve as a repellent against their prey species.[61] Medieval Welsh
text from the Red Book of Hergest on uroscopy, called Ansoddau'r Trwnc (the 'Qualities of Urine'). Opening lines (translated): "Since it is through the qualities of the urine that a person's faults and his dangers and his diseases and his illness can be identified..." Image of two facing pages of the illuminated manuscript of "Isagoge", fols. 42b and 43a.
On the top of the left hand page is an illuminated letter "D" - initial of De urinarum differencia negocium (‘The matter of the differences of urines'). Inside the letter is a picture of a master on bench pointing at a raised flask while lecturing on the "Book on urines" of Theophilus. The right hand page is only shown in part. On its very bottom is an
illuminated letter "U" - initial of Urina ergo est colamentum sanguinis (‘Urine is the filtrate of the blood'). Inside the letter is a picture of a master holding up a flask while explaining the diagnostic significance of urine to a student or a patient. HMD Collection, MS E 78. The fermentation of urine by bacteria produces a solution of ammonia; hence
fermented urine was used in Classical Antiquity to wash cloth and clothing, to remove hair from hides in preparation for tanning, to serve as a mordant in dying cloth, and to remove rust from iron.[62] Ancient Romans used fermented human urine (in the form of lant) to cleanse grease stains from clothing.[63] The emperor Nero instituted a tax (Latin:
vectigal urinae) on the urine industry, continued by his successor, Vespasian. The Latin saying Pecunia non olet (‘'money does not smell') is attributed to Vespasian - said to have been his reply to a complaint from his son about the unpleasant nature of the tax. Vespasian's name is still attached to public urinals in France (vespasiennes), Italy
(vespasiani), and Romania (vespasiene). Alchemists spent much time trying to extract gold from urine, which led to discoveries such as white phosphorus by German alchemist Hennig Brand when distilling fermented urine in 1669. In 1773 the French chemist Hilaire Rouelle discovered the organic compound urea by boiling urine dry. The English
word urine (/'ju:rin/, /'j3:rin/) comes from the Latin urina (-ae, f.), which is cognate with ancient words in various Indo-European languages that concern water, liquid, diving, rain, and urination (for example Sanskrit varsati meaning 'it rains' or var meaning 'water' and Greek ourein meaning 'to urinate').[64] The onomatopoetic term piss predates the
word urine, but is now considered vulgar.[65][66] Urinate was at first used mostly in medical contexts.[citation needed] Piss is also used in such colloquialisms as to piss off,[65] piss poor, and the slang expression pissing down to mean heavy rain. Euphemisms and expressions used between parents and children (such as wee, pee, number one and
many others) have long existed. Lant is a word for aged urine, originating from the Old English word hland referring to urine in general. Drinking urine (urophagia) Ureotelic Urine therapy Urolagnia, an attraction to urine ~ A formula for adjustment of excreta N and P values based on dietary characteristics is found in Jonsson 2004.[43]:5 ~ For the
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Urinanalysis Archived 2007-01-17 at the Wayback Machine at the University of Utah Eccles Health Sciences Library Urine Chemistry at drugs.com Retrieved from " PurposeTest typesNormal resultsAbnormal resultsFAQTakeawayUrine tests measure specific substances in your urine, such as electrolytes, proteins, and bacteria. These tests can reveal
a lot about your health, particularly when gradual changes or big jumps outside normal ranges occur.Share on PinterestIvan-balvan/Getty ImagesYour body uses urine to remove toxins, excess water, and other substances. But urine can also reveal information about your overall health and well-being.How well your body filters out toxins and other
wastes and what substances show up in your urine can tell a doctor a lot about how well your body’s systems are working. Issues relating to your kidneys, liver, pancreas, or heart can all be flagged by an abnormal urine test result.This article reviews what kinds of things routine urine tests check for, as well as normal and abnormal test ranges, and
what these results might indicate.Urine tests reveal a lot of information about you. The color, odor, and clarity of urine can indicate kidney health or even signal an infection. A more detailed analysis of the substances in your urine can give other clues about how well your different organ systems are functioning.Each body system uses a specific
formula of minerals or solutions — called electrolytes — to trigger and regulate activity. Different substances play bigger roles in different areas of your body. For example, potassium can have a critical effect on heart function, while your muscles use calcium and magnesium.Many electrolytes and minerals your body uses for regular functioning can
serve a purpose in one area and cause a problem in another. Balance is essential, and any change in the normal range of these substances can lead to serious symptoms.A urinalysis is a basic urine test that measures the amounts of different substances in your urine. Seeing where your results fall in — or outside of — the normal range of values can
tell a doctor a lot about how well your body is working overall or what body system might be responsible for symptoms you may be having.Below is a list of common urinalysis tests by type and what kinds of problems doctors might use them to identify.A simple visualization of a urine sample involves inspecting its color and clarity. Cloudy or
discolored urine can indicate an infection or various problems with your metabolism.In microscopic urinalysis, medical professionals examine a small sample of urine under a microscope for abnormal crystals, bacteria, or cell types. Infections and kidney problems are the most common problems identified with these tests.A dipstick test uses a reactive
strip of paper that will change color in the presence of certain substances. These tests can be tailored for different purposes, but doctors often use them to check things such as:protein or glucose levelspregnancy and hormone levelsdrug ingestionThe uACR test measures the balance of your body’s primary protein type (albumin) and a waste product
that comes from your muscles (creatinine). How much of these two substances make it into your urine can provide a lot of information about how well your kidneys are filtering toxins and other substances from your body.The microalbumin test is a more detailed version of the uACR test. The presence of smaller albumin proteins in your urine might
indicate more than just a general problem, but rather a specific diagnosis. Trace amounts of these small proteins can be found in people with conditions such as diabetes and high blood pressure.A urine culture uses a sample of urine that medical professionals observe for bacterial growth over a few days. Doctors usually use these tests to identify
specific types of bacteria and tailor antibiotic treatment when you have an infection such as a urinary tract infection (UTI).This test collects all the urine you produce over a 24-hour period, stored in multiple containers and kept cool until testing. This collection can give your doctor information they can use to help diagnose conditions such as lupus,
diabetes, and high blood pressure.Medical experts have established estimated normal ranges for almost every substance in your body, from blood to sodium. Too much or too little of anything can lead to problems. If your test results fall within the normal range, doctors assume you’re in overall good health.Gradual changes over time — even within a
normal range — or big jumps to values outside of normal ranges can give a doctor reason to take a closer look at different body systems and how well they’re working.Normal ranges of electrolytes, cell types, and other substances that can be analyzed in urine samples are listed below.Results that fall outside of the normal range on urine tests can
mean a lot of different things. For certain electrolytes, the desired range for you could depend on what medical conditions you have, your age, and other factors.Some “red flag” results on urine tests may include:A rapid dipstick urinalysis uses treated paper that changes color when exposed to a test substance. You can use this kind of test to get a
quick result on a particular substance. People often buy them over the counter to use at home to check for things like glucose, infections, pregnancy, or drug ingestion.A doctor may have access to higher quality and more accurate rapid dipstick tests. They may order one as part of a general wellness exam or to check for a possible UTI or other
medical concerns. A urine sample is enough to diagnose a UTI. Other than that, the results of a urine test may indicate that there may be an underlying health problem, but they’'re not enough to confirm a diagnosis.However, urine samples are helpful in the diagnostic process for conditions like:cancerdiabetesinfectionskidney diseasekidney
stonesmetabolic disordersstrokeUrine tests can reliably detect UTIs. They can also usually detect certain bacterial sexually transmitted infections (STIs), like gonorrhea and chlamydia. A urinalysis can also often detect the presence of a yeast infection.biliary tractbreastcervixcolon or rectumendometriumhead and
neckkidneyliverlungovariespancreasstomachthyroidOptum Perks is owned by RVO Health. By clicking on this link, we may receive a commission. Learn more.For virtually all substances in your body, there are normal ranges. Levels that are too high or too low may indicate a health issue.Urine tests can provide useful information about your health,

depending on whether your results fall within or outside the normal range of values. For some substances, such as protein, the very presence in your urine is a cause for concern or, at the very least, additional testing.Talk with a doctor about your urine test results or to find out when rapid home tests helpfulbe useful. These at-home tests can give you
limited, but quick, results. A more detailed analysis usually requires a microscopic analysis.



