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COMPOSITION OF URINE
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Normal urine contains about 50 g of solids dissolved in about 1.5 L of water per day.
* The chief organic solids are:

(I) NPN compounds(non-protein nitrogenous compounds)

(2) Organic acids
(3) Sugars.
* The chief inorganic solids are :
(I) Sodium, (2) Potassium, and (3) Chlorides
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* The non-protein nitrogenous (NPN) compounds include:
1- intermediary (aminoacids, ammonia, and creatine)
2-end products products (urea, uric acid, and creatinine creatinine ) of protein metabolism.

* The total urinary NPN normally varies between 11 and 15, average 13 g day.
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A. Urea
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* Urea is the chief end product of protein metabolism in man. It is formed in the liver from the
ammonia resulting from the deamination of the amino acids, and is excreted by the kidneys in
the urine.




« Its excretion in the urine is more directly affected by protein intake and protein catabolism
than any of the other nitrogenous compounds, which tend to remain relatively constant.

**Urinary urea is normally 20 - 30, average 24 g/day.
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» lItincreases on :
1- high protein diet
2- increased protein catabolism (fevers, diabetes mellitus, cushing syndrome and
hyperthyroidism(

It decreases decreases on:
1- a low protein protein diet, sl Ul 65
2- increased protein anabolism (pregnancy and lactation),
3- in liver failure (decreased formation)
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4- in acute renal failure (due to retention).
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B. Ammonia
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« Urinary ammonia is synthesized in the distal convoluted tubules.

« BBBUEBOYA are produced by the action of the enzyme glutaminase on the glutamine received
by the kidneys from other tissues.

(The ammonia resulting from the deamination of AA in extrarenal tissues, particularly the brain,
Is converted to glutamine then glutamine goes, via the blood, to the kidneys where it becomes
hydrolyzed by glutaminase into glutamic acid and ammonia.

« BBOUI0% are produced by the deamination of other amino acids in the kidneys.

» Urinary ammonia appears to be entirely concerned with the acid-base balance balance.
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2-reabsorbtion NaHCO3
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**** In conditions of acidosis the reabsorption of Na+ by Na+ : H+ exchange occurs to a
limited extent being stopped when the pH of the glomerular filtrate becomes 4.8. Ammonia is
secreted by the distal convolutcd tubules to neutralize this high acidity allowing Na+ : H+
exchange to continue and the alkali reserve to be regained.

Urinary ammonia is normally 0.3 - 1.2, average 0.7 g/day. It markedly increases in acidosis (up
to 10 g/day), and is almost absent in alkalosis. It decreases in severe nephritis due to decreased
capacity of the kidneys to deaminate amino acids.

* The quantity of ammonia in the urine may increase due to hydrolysis of urea by bacteria either
in the bladder (cystitis) or if the urine sample is stored without preservative
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C. AMINO ACIDS

» Most of the amino acids (about 80%) excreted in the urine are conjugated amino acids
(glycine with benzoic acid and glutamine with phenylacetic acid) only a small part (about 20%)
Is free amino acids.
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* The total urinary amino acid nitrogen normally varies between 0.5 and 1.0, average 0.7 g/day.
Increased urinary amino acids (aminoaciduria) may be due to:

1. Decreased Deamination of Amino Acids:

* In liver failure the deamination of amino acids and urea formation are decreased, leading to
generalized aminoaciduria. Specific aminoacidurias are caused by defective metabolism of
specific amino acids, eg., phenylketonuria causes increased excretion of phenylalanine in the
urine.

2. Inability Inability of the Kidneys Kidneys to reabsorb reabsorb Amino Acids:

* In sever nephritis and in fanconi syndrome the kidneys fail to reabsorb all amino acids,
leading to generalized aminoaciduria. In cystinuria kidneys fail to reabsorb cystine, ornithine,
arginine and lysine, leading to their excretion in the urine.

3. Ingestion of certain toxic substances:

* These include benzoic acid, phenylacetic acid, and bromobenzene. which are respectively,
conjugated conjugated with glycine glycine, glutamine, glutamine, and cysteine, leading to the
excretion of large amounts of these amino acids in the urine.
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D. Creatine and Creatinine
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Creatine is methyl guanido acetic acid. It is a NPN compound.

« It is widely distributed in our tissues: mainly (98%) in muscles as phosphocreatine
phosphocreatine (= phosphagen).

» Creatinine is creatine anhydride, it is the excretory product of creatine. The transamidinase
reaction occurs in the kidney. The methyl transferase reaction occurs in the liver
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*The creatine goes via blood to different tissues mainly to the muscles (98% of the body
creatine).

» Androgen ( male sex hormones e.g. testosterone) increase the uptake and retention of creatine
by muscles, that is why androgen deficiency leads to creatinuria and decreased muscle creatine.
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 Adults excrete very little creatine in the urine (< 50 mg/day in males and < 100 mg/day in
females.
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