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   Urinalysis

Urinalysis (urine analysis) is performed to provide clues to diseases, including many renal diseases. For example, if a urinalysis detects substances in the urine that should not be able to cross the filtration membrane, such as blood or protein, this could indicate renal damage or disease. Therefore, the purpose of urinalysis is to identify any potentially abnormal constituents in urine.

Abnormal constituents of urine

Normally, only traces of protein are found in urine, and when higher amounts are found, damage to the glomeruli is the likely basis.

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 (UTI). The presence of erythrocytes in the urine suggests trauma to the urinary system, a pathological condition such as kidney stones, or damage to the glomeruli.

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. While normally present at low levels, finding excessive 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 I diabetes mellitus) or because of insulin resistance (type II 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.

Glucose is normally present in filtrate.  However, it should be reabsorbed by the proximal convoluted tubules. Presence of glucose in urine suggests that the blood has a tremendous excess of glucose that is overwhelming glucose transporters in the proximal convoluted tubules. Excess glucose in the blood can occur when an individual recently ate a meal excessively rich in carbohydrates, or when the individual has diabetes. These two situations can be discerned by whether the urine sample also has elevated ketones.

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.

Bile pigments in a urine specimen suggest a pathology such as hepatitis, cirrhosis, or gallstones.
