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RENAL PHYSIOLOGY ASSIGNMENT

Write short notes on the characteristics and component of urine
Characteristics of Urine

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.

Normal Urine Characteristics vs Characteristic Normal values
Color - Pale yellow to deep amber

Odor - Odorless

Volume - 750-2000 mL/24 hour

pH -  4.5-80

Specific gravity - 1.003-1.032



Osmolarity - 40-1350 mOsmol/kg

Urobilinogen - 0.2-1.0 mg/100 mL

White blood cells -  0-2 HPF (per high-power field of microscope)
Leukocyte esterase - None

Protein - None or trace

Bilirubin - <0.3 mg/100 mL

Ketones - None
Nitrites - None
Blood - None
Glucose - None

The pH (hydrogen ion concentration) of the urine can vary more than 1000-
fold, from a normal low of 4.5 to a maximum of 8.0. Diet can influence pH;
meats lower the pH, whereas citrus fruits, vegetables, and dairy products
raise the pH. Chronically high or low pH can lead to disorders, such as the
development of kidney stones or osteomalacia.

Specific gravity is a measure of the quantity of solutes per unit volume of a
solution and is traditionally easier to measure than osmolarity. Urine will
always have a specific gravity greater than pure water (water = 1.0) due to
the presence of solutes. Laboratories can now measure urine osmolarity
directly, which is a more accurate indicator of urinary solutes than specific
gravity. Remember that osmolarity is the number of osmoles or
milliosmoles per liter of fluid (mOsmol/L). Urine osmolarity ranges from a
low of 50—100 mOsmol/L to as high as 1200 mOsmol/L H20.

Cells are not normally found in the urine. The presence of leukocytes may
indicate a urinary tract infection. Leukocyte esterase is released by



leukocytes; if detected in the urine, it can be taken as indirect evidence of a
urinary tract infection (UT]I).

Protein does not normally leave the glomerular capillaries, so only trace
amounts of protein should be found in the urine, approximately 10 mg/100
mL in a random sample. If excessive protein is detected in the urine, it
usually means that the glomerulus is damaged and is allowing protein to
“leak” into the filtrate.

Ketones are byproducts of fat metabolism. Finding ketones in the urine
suggests that the body is using fat as an energy source in preference to
glucose. In diabetes mellitus when there is not enough insulin (type |
diabetes mellitus) or because of insulin resistance (type Il diabetes
mellitus), there is plenty of glucose, but without the action of insulin, the
cells cannot take it up, so it remains in the bloodstream. Instead, the cells
are forced to use fat as their energy source, and fat consumed at such a
level produces excessive ketones as byproducts. These excess ketones
will appear in the urine. Ketones may also appear if there is a severe
deficiency of proteins or carbohydrates in the diet.

Nitrates (NO3-) occur normally in the urine. Gram-negative bacteria
metabolize nitrate into nitrite (NO2-), and its presence in the urine is
indirect evidence of infection.

There should be no blood found in the urine. It may sometimes appear in
urine samples as a result of menstrual contamination, but this is not an
abnormal condition. Now that you understand what the normal
characteristics of urine are, the next section will introduce you to how you
store and dispose of this waste product and how you make it.

Normal Chemical Composition of Urine

Urine is an aqueous solution of greater than 95% water, with a minimum of
these remaining constituents, in order of decreasing concentration:



Urea 9.3 g/L.
Chloride 1.87 g/L.
Sodium 1.17 g/L.
Potassium 0.750 g/L.
Creatinine 0.670 g/L .

Other dissolved ions, inorganic and organic compounds (proteins,
hormones, metabolites).



