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PHS 212

Assignment: write short note on micturition
Answer:

Micturition
Micturition is also known as the voiding phase of bladder control and it is typically a
short-lasting event. Urinary flow rate in a full bladder is:
20-25ml/s in men
25-30ml/s in women

Whilst the capacity of the bladder varies from roughly 300-550ml, afferent nerves in
the bladder wall signal the need to void the bladder at around 400ml of filling.
Regulation of Micturition
Passing of urine is under parasympathetic control. Bladder afferents signals ascend
through the spinal cord and then project to the pontine micturition centre and cere-
brum. Upon the voluntary decision to urinate, neurones of the pontine micturition
centre fire to excite the sacral preganglionic neurones.
There is subsequent parasympathetic stimulation to the Pelvic Nerve (S2-4) causing
a release of ACh, which works on M3 muscarinic ACh receptors on the detrusor
muscle, causing it to contract and increase intra-vesicular pressure. The pontine mic-
turition centre also inhibits Onuf’s nucleus, with a resultant reduction in sympathetic
stimulation to the internal urethral sphincter causing relaxation.
Finally, a conscious reduction in voluntary contraction of the external urethral
sphincter from the cerebral cortex allows for distention of the urethra and the passing
of urine. In the female, urination is assisted by gravity, while in the male, bulbospon-
giosus contractions and squeezing along the length of the penis helps to expel all of
the urine.
Stages of Micturition
The urinary bladder has two distinct stages or phases:

1 Resting or filling stage

2 Voiding stage
Resting or Filling Stage
It is in this phase of the bladder that the urine is transported from the kidneys via the
ureters into the bladder. The ureters are thin muscular tubes that arise from each of
the kidneys and extend downwards where they enter the bladder obliquely.
The oblique placement of the ureters in the bladder wall serves a very important func-
tion. The opening of the ureter into the urinary bladder is not guarded by any sphinc-
ter or muscle. Therefore, this oblique nature of opening prevents the urine from re-en-
tering the ureters. At the same time, the main muscle of the urinary bladder, the detru-
sor muscle, is relaxing allowing the bladder to distend and accommodate more urine.
Voiding Stage
During this stage, both the urinary bladder and the urethra come into play together.
The detrusor muscle of the urinary bladder which was relaxing so far starts to con-
tract once the bladder’s storage capacity is reached.
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The urethra is controlled by two sets of muscles: The internal and external urethral
sphincters. The internal sphincter is a smooth muscle whereas the external one is
skeletal. Both these sphincters are in a contracted state during the filling stage.

As mentioned earlier, the process of micturition is governed by both the nervous and
muscular systems. Within the nervous system, the process is governed by the au-
tonomous nervous system and the somatic system. Once the urinary bladder reaches
its maximum capacity, the stretch receptors in the walls of the bladder send an im-
pulse via the pelvic nerve to the brain via the spinal cord.

The micturition reflex is ultimately generated from the level of the spinal cord after it
receives reflexes from the pontine region in the brain. Once the bladder and the ure-
thra receive the signals to empty the bladder, the two sphincters relax and the detrusor
muscle causes the contractions of the bladder.

Along with these muscles, the muscles of the abdomen also play a role by putting
pressure on the bladder wall. This leads to complete emptying of the bladder.
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