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Functions, Anatomy And Physiology Of Urinary System

Introduction to Urinary system 
Urinary system is the multi-organ system responsible for the production, storage and excretion of Urine with waste products from the body. 
The component organs of the system mainly includes-Kidney, Urinary bladder, Ureter and Urethra.
Besides maintain the excretion of waste products from body through managing the urination process, the urinary system is manages the homeostasis of water, pH balance, electrolytes (ions), blood pressure, etc.
It is also known as the Urinary tract.
In caring for individuals with kidney diseases, renal dysfunction and other comorbid issues, knowledge over the urinary system can help relevant understanding of the service users’ issues and indicate possible solutions through greater understanding.
[image: Urinary System- Urinary System Anatomy and Physiology]
Figure: Urinary system
Main anatomical features of the Urinary system & their functions in human body 
Kidneys: There are 2 kidneys under the rib in the abdominal cavity along the posterior wall. Their position in human body is toward the middle of the back. They are of bean shape and purplish-brown color. The left kidney is placed slightly upward to the right one due to the position and size of lever. The structural functional unit of kidney are called ‘nephron’.
[image: kidney diagram]
Figure: Kidney anatomy
Functions of Kidney-
· Filtering wastes and medicines from body
· Maintaining homeostasis of body fluids, electrolytes and pH balance
· Controlling the production of red blood cells and regulating blood pressure through releasing of hormones
· Helping control calcium and phosphorus for bone health 
· Converting vitamin D to its active form 
Ureters: These are tubes extending from kidneys to the bladder. These are about 10 to 12 inches long and runs along vertebral column in body. At the entrance of the bladder, there are ureterovesical valves. 
Functions of Ureters-
· Transporting urine created by kidney for storage into bladder
· The valves regulates one-way transportation of urine using peristalsis (wave-like muscular contractions)
· This help avoid reversing urine flow toward kidney and causing infections, pressure build-up, etc. 
Urinary Bladder: It is a collapsible muscular sack at the mid-end of pelvis that stores urine. The storage capacity varies between 600 to 800 millimeters.
Functions of urinary bladder-
· Stores urine as extends its stretches its elastic walls from previously collapsed state when emptied 
Urethra: It is a thin-walled tube extending from bladder to outside. In females, it is 2 inches long; while in males, the length varies between 8 to 10 inches and also works as part of their reproductive system. There are sphincter muscles allowing both voluntary and involuntary opening and closing of the urethral.  
Functions of urethra-
· Passes urine from bladder to the outside of body through peristalsis 
· Internal sphincter muscle opens after bladder reaches certain level indicating the need for urination
· External sphincter muscle allows for voluntary closing or opening of urethral for urination
Physiology of Kidney
It is the ultimate physiological purpose of kidney and an automated mechanism in body as produces urine by filtering out excessive wastes, drugs and other substance to achieve homeostasis continuously.
The physiological functions of kidneys include-
· The urinary tract, especially the kidney, maintains homeostasis of the body by excreting excessive electrolytes (potassium, sodium, calcium, magnesium, phosphate, etc.) as well as hydrogen and bicarbonate ions (pH balance)
· Also conserves these if present in lower amount in blood
· Maintains isotonic balance by regulating volume of water by excreting after large amount is consumes
· Also reabsorbs water into blood in case of dehydration
· Regulates blood pressure by maintaining volume of body fluids
· Filters out waste in the form of urine into bladder through complex functions of nephrons, blood vessels and glomerulus
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Figure: Urine formation
· Production of EPO (Erythropoietin) hormone helps production of red blood cells 
· Produces Calcitriol hormone for raising levels of calcium ions into blood along with PTH (Parathyroid hormone) 
· The production of enzyme ‘renin’ allows the start of RAS (Renin-Angiotensin System) to maintain healthy blood pressures by regulating blood volume 
Physiology of Ureters, Urinary bladder, Urethra
[image: Stages of Micturition]
Figure: Urination/Micturition process
· When the urine accumulation reaches 150 to 400 mm in the bladder, the bladder stretch receptors begins to signal brain and spinal cord
· The internal sphincter muscles in urethra starts relaxing and creates discomfort resulting in the increased urge to urinate
· After the discomfort reaches maximum level or the bladder exceeds maximum storage capacity, external sphincter muscle also relaxes allowing passing out of the urine form bladder
· The bladder walls contracting helps extract urine extraction at the same time 
[image: Best Urinary Tract Infections Treatment & Diagnosis India – RG Hospital]
Urinary Tract Infection is very common in women and diabetic patients where the track swells up causing pain during urination, it may also cuase bleeding and strong smell. Bacteria is the main cause of this disease and they are generally treated with anti-biotics (Waugh and Grant, 2014). 
The prevention method in this case can be drinking a lot of water,and fluids like fruit juices, keeping clean, using safe hygiene products and birth control methos and so on.

Conclusion
In case of caring for chronically ill patients in the care system for elderlies, general idea over the renal dysfunction is a must. Diabetes, HBP, etc. causing and comorbid with the issues can lead to renal failure requiring special diet and care planning or individuals. 
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