EXCRETION

Components of the Human Urinary System
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ubstance called urine via
' means 'pertaining to
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The Urinary (or "Renal") System consists of :

1. Pair of kidneys
2. Pair of ureters
3. Bladder
4. Urethra
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Figure 1. Human Urinary systen

The Structure of a Kidney Nephron: Kidney ncphrons are the functional
units of the kidneys. There are normally approx. one million (0.8 - 1.5
million) kidney nephrons in each of the two kidneys in the body.

Anatomy: Descriptions of the Parts of a Kidney Nephron:

There are two parts of a kidney nephren: the renal corpuscle, and the renal
tubule.

(1) Renal Corpuscle

The renal corpuscle is the part of the kidney nephron in which blood
plasma is " filtered.
The word "corpuscle” means "tiny” or "small” body. The renal corpuscle of
each kidney nephron has two parts - they are the Glomerulus, which is a
network of small blood vessels called capillaries, and the Bowman's Capsule
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(also known as the Glomerular Capsule), which is the doub1e~wanqu

epithelial cup within which the glomerulus is contained.

that are located between
Within the glomerulus are glomerular capillaries B e O the effezent

ingi i lome

the afferent arteriole bringing blood into the g :

arteriole draining blood away from the glomerulus. Trflfe (oritgaiigi)ofgfe;;?;
arteriole has a smaller diameter than the (mc;ommg) al erg ol 115 3
difference in arteriole diameters helps to raise the blood p

glomerulus.

The area between the double-walls of the Bowman's Capsule 1s ca;lledf tﬁ:;
capsular space. The cells that form the outer edges of the glome’ru us o1
dose attachments to the cells of the inner surface of the Bowman's Capsxvl e.
This combination of cells adhered to each other forms a .ﬁltratxo'n
membrane that enables water and solutes (substances that are d?ssolved in
the water / blood) to pass through the first wall of the Bowman's Capsule
into the capsular space. This filtration process is helped by the raised blood
pressure in the glomerulus - due to the difference in diameter of the afferent
and efferent arterioles.

{2} Renal Tubule

The remal tubule is the part of the kidney nephron into which the
glomerular filtrate passes after it has reached the Bowman's capsule. The
first part of the renal tubule is called the proximal convoluted tubule
(PCT), which is shown on the right-hand side of the diagram above.

The water and solutes that have passed through the proximal convoluted
tubule (PCT) enter the Loop of Henle, which consists of two portions - first
the descending limb of Henle, then the ascending limb of Henle. In order
to pass through the Loop of Henle, the water (and substances dissolved in it)
pass from the renal cortex into the renal medulla, then back to the renal
cortex. When this fluid returns to the renal cortex (via the ascending limb of

Henle) it passes into the distal convoluted tubule (DCT), which is shown
on the left-hand side of the diagram above.

The dJstal convoluted tubules of many individual kidney nephrons converge
onto a single collecting duct. The fluid that has passed through the distal
oonvo!uted tubules is drained into the collecting duct (far left-hand-side of
the diagram above). Many collecting ducts join together to form several
hundred papillary ducts. There are typically about 30 papillary ducts per
regal papilla (the renal papillae being the tips of the renal pyramids - which
point towards the centre of the kidney). At each renal papilla the contents of
the‘ papillary ducts drain into the minor calces - the channels through

which the fluid passes, via the major calyx, into the centre of the kidney -

called the renal pelvis.
PROCESS OF URINE FORMATION

If‘lrxcretxon is an process in which nitrogenous waste products get eliminated
om blood by the formation of urine.

This takes place in three steps
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What are the physical characteristics of normal gr.ine ? i ;
Volume (as mentioned above) is one of the physical cha1.~acte-r1stlcs of urine.
Other physical characteristics that can apply to urine include colour,
turbidity (transparency), smell (odour), pH (acidity - alkalinity), and density.

« Colour: Typically yellow-amber but varies according to recent diet and
the concentration of the urine. Drinking more water generally tends to
reduce the concentration of urine, and therefore cause it to have a lighter
colour. (The converse is also true.)

o Smell: The smell of urine may provide health information. For example,
urine of diabetics may have a sweet or fruity odour due to the presence of
ketones (organicmolecules of a particular structure). Generally fresh

urine has a mild smell but aged urine has a stronger odour, similar to
that of ammonia.

o Acidity: The pH of normal urine is generally in the range 4.6.- 8, a
typical average being around 6.0. Much of the variation is due to diet. f‘or
example, high protein diets result in more acidic urine, but vegetarian
diets generally result in more alkaline urine (both within the typical
range 4.6 - 8).
Density: Density is also known as "specific gravity". This is the ratio of the
weight of a volume of a substance compared with the weight of the same
volume of distilled water.
Given that urine is mostly water, but also contains some other
substances dissolved in the "water", its density is expected to be close to,

but slightly greater than, 1.0. This is true - the density of normal urine is
in the range 0.001 to 0.035.

What is contained in normal urine ?

* Approx. 95% of the volume of normal urine is water.

» The other 5% consists of solutes (chemicals that are dissolved in the
water).

Some of these solutes are th
the cells of the body
outside of the body,

e results of normal bio
- Other solutes may be due to

such as pharmaceutical drugs.

chemical activity within
chemicals that originated

q ; " 2l
Solutes found in urine may be classified as ions or organic molecules



