Urinalysis
Urinalysis: blood composition depends on 3 things- diet, cellular metabolism and urinary output

in 24 hours, the kidneys filter around 150-180 liters of plasma


urinary output in 24 hours is around 1-1.8 liters


urinalysis must be done within 30 minutes or with refrigerated urine
Characteristics of Urine: urine is generally clear or pale yellow in color

Color is due to urochrome, a metabolite coming from the body’s destruction of

hemoglobin


Color variations from pale yellow to amber indicate relative concentration of


solutes to water; the greater the solute concentration the deeper the color

Abnormal color and/or odor  may be due to certain foods, medications and

diseases

pH can range from 4.5-8, averaging around 6 with most influence coming from

diet

High protein/whole wheat diets will increase acidity; foods are called acid ash

foods

Vegetarian diets would increase the basicness; foods are called alakaline ash

foods


A bacterial infection also increases pH to higher levels

Specific gravity of urine is between 1.001 and 1.030, depending on solute level


Dilute urine most often results when a person drinks lots of water, uses diuretics,

or has diabetes or renal failure


Conditions that produce urine with a high SG are limited fluid intake, fever,

pyelonephritis

Normal constituents of urine are (descending order): water, urea, sodium,


potassium, phosphate ions, sulfate ions, creatinine, uric acid

Others that might be found normally are calcium, magnesium and bicarbonate

ions, depending on situation and time
Kidney Stones (Renal Calculi): occur when the urine is excessively concentrated and

some of the substances that are normally in the solution begin to crystallize
Abnormal Urinary Constituents


Glucose: the presence of glucose in the urine is called glycosuria


Indicates abnormally high blood sugar levels



Normal blood sure is between 80-100, at this level all glucose is

reabsorbed



Can result from a high CHO intake where the body cannot clear the excess


Occurs in conditions like uncontrolled diabetes mellitus



In diabetes, the body cells increase metabolism of fats and the excess

glucose spills into the urine

Albumin: albuminuria

Albumin is the most abundant protein in the blood


Is important for maintaining osmotic pressure of the blood


Is a protein too big to pass through glomerular filtration


Albuminuria is indicative of abnormally increase permeability of the

glomerular membrane



Nonpathological conditions that cause this: excessive exertion, pregnancy,

consuming too much protein


Pathological conditions that cause: kidney trauma due to blows, ingestion

of poison or heavy metals, bacterial toxins, glomerulonephritis, hypertension

Ketone Bodies: normally appear in the urine in small amounts


Are intermediate products of fat metabolism



Ketonuria is the presence of significant numbers in the urine



Indicates that abnormal metabolic processes are occurring



The result may be acidosis and complications thereof



Expect to find this during starvation, in diets low in CHO, anytime

inadequate food intake forces the body to use its fat stores



Ketonuria and glycosuria found together are diagnostic for diabetes

mellitus

Red Blood Cells: hematuria


Almost always indicates a pathology because RBCs are too big to pass

through during filtration



Causes include: irritation of the urinary tract due to kidney stones,

infections or tumors of the urinary tract, physical trauma to the urinary tract


Can also simply be contamination due to menstruation

Hemoglobin: hemoglobinuria


Is the result of fragmentation or destruction of RBCs



Hemoglobin is leaked into the filtrate and appears in the urine



Indicates: hemolytic anemias, transfusion reactions, burns, poisonous



snake bites, or renal disease

Nitrites: presence of nitrites indicates bacterial infection

Usually E. coli or other gram negative rods


Valuble test for the early detection of bladder infections

Bile Pigments: bilirubinuria


Abnormal finding and indicates liver disease such as hepatitis, cirrhosis, or

a bile duct blockage



Is indicated by a yellow foam that forms when the urine sample is shaken


Urobilinogen is made in the intestine from bilirubin and gives feces its

brown color



Some is reabsorbed into the blood and either extreted back into the

intestine or into the kidney


Lack of urobilinogen can indicate renal disease or obstruction of bile flow

in the liver


Increased levels indicate hepatitis A, cirrhosis, or biliary disease
White Blood Cells: pyuria is the presence of WBCs or other pus in the urine

Indicates inflammation of the urinary tract


Casts: are hardened cell fragments, usually cylindrical, that are formed in the

distal convoluted tubules and collecting ducts and flushed out


Form when filtrate flow rate is slow, pH is low or salt concentration is

high, and in all condition where proteins are being denatured



RBC casts are found in glomerulonephritis and form when RBCs leak

through the filtration membrane and stick together



WBC casts form when the kidney is inflamed usually due to

pyelonephritis and sometimes glomerulonephritis



Degenerated tubules form granular or waxy casts



Broad waxy casts may indicate end stage renal disease

