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EXPLAIN URINE FORMATION AND CONCENTRATION

There are two kidneys which are bean-shaped and are approximately 10cm long, 5.5cm
wide and 3cm thick. Each kidney weighs about 150g and has marked indentation medially-
the-hilus- where the renal vein and ureter leave. Between them, the kidneys make
approximately 30ml or more of urine every hour.

Approximately 25 per cent of the cardiac output goes to the kidneys where organic waste
products are removed in the million nephrons in each kidney. Normal urine production,
therefore, depends on the normal blood flow to the kidneys. The nephron is the functional
unit of the kidney. Nephrons permit the passage of some substances out of the body but
restrict the passage of others, for example, blood cells and large proteins.

FILTRATION

As blood flows through the glomerulus (a capillary network that forms part of the nephron),
much of the fluid and waste products in the blood are forced out through the walls of the
capillaries, filtered, and then flow into the Bowman’s capsule

The Bowman’s capsule is a double-walled endothelial cup that surrounds the glomerulus.
This glomerular filtrate (about 125ml per minute) consists of water, glucose, waste salts
such as sodium and potassium, and urea. Urea is the most abundant waste product
excreted by the kidneys and is formed from ammonia, a highly toxic substance. Ammonia is
formed in the liver from the breakdown of amino acids.

Absorption

Much of the glomerular filtrate, including most of the water, is reabsorbed into the
capillaries surrounding the proximal and distal convoluted tubules, the loop of Henle and
the collecting tubules. All of the glucose will be reabsorbed unless blood glucose levels are
high - more than 8.9 millimoles per litre (mmol/l) or 160 milligrams per decilitre (mg/dl) - in
which case some glucose will be excreted in the urine.

Sodium is also reabsorbed but the amount varies, depending on how much the body
requires to maintain a constant concentration of sodium ions in the blood.

Secretion
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This is the final stage of urine formation, and occurs at the distal and collecting tubules.
Substances either diffuse or are actively transported out of the capillaries and into the
collecting tubules to be excreted in the urine.

Hydrogen ions, potassium ions, ammonia and some drugs are all secreted at this stage and
the kidneys play an important role in maintaining the acid-base balance within the body.

Final composition of urine

The final composition of urine is the result of filtration, absorption and secretion by the
nephrons. The kidneys produce, on average, one and a half litres of urine each day - this is
mostly composed of water, is straw coloured and has a specific gravity of 1.005 to 1.030.

Urea, uric acid, creatinine, sodium chloride and potassium ions are all normal constituents
of urine. Blood, ketones and glucose are not, and their presence may indicate disease.



