Introduction to the Excretory System & Kidneys Reading 
More complex organisms such as animals have cells with similar needs to their prokaryotic ancestors, but instead of floating in open seas or lakes filled with minerals and nutrients, these cells surround themselves with mineral and nutrient rich blood. Unicellular cells and cells in multicellular organisms are busy creating molecular machines we call proteins. This process creates waste. Just like unicellular organisms, your body cells excrete the waste by sending it outside their cell membranes. For unicellular organisms, this waste is diluted within the large watery area they live in, but multicellular animals are excreting wastes into the bloodstream. If this waste isn’t removed, the animal will slowly poison all of its cells and die. Thus, specific cells evolved in multicellular animals to specialize in waste removal, and in many animals, the kidneys are ultimately responsible for removing the toxins from your blood.  
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Typically, the first waste product that forms during protein synthesis is ammonia (NH3), which combines with water in the body to form ammonia hydroxide (NH4OH), a strong base.  This ammonia must be gotten rid of before it raises the pH of the body fluids.  
The liver helps by converting the ammonium hydroxide in the blood into a less toxic substance known as urea. The blood will then be filtered for waste such as urea by the kidney. 
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Human kidneys are located on either side of the spine, just under the bottom ribs.  The blood moves into and out of the kidneys via the renal artery and renal vein respectively. These are major blood vessels that branch off the descending aorta. The kidney removes toxins, excess minerals, urea, and water from the blood. The combination of urea, water and all these other wastes form urine. 

Urine made in the kidney collects in the renal pelvis within the kidney, and then flows down the ureter to the urinary bladder where it is stored until excreted from the urethra back into the outside world. 
The kidney contains one million microscopic filters called nephrons.  The “tops” of the nephrons are in the cortex, while their long tubule portions make up the medulla.    Blood comes in through the renal artery and transfers water and solutes (cellular waste and other compounds) to the nephron.  Nephrons regulate the amount of water and salt in the bloodstream, removing any excess and adding it to the urine.  

DIALYSIS & KIDNEY DONATION

When a person’s kidneys cease functioning (renal failure) due to illness or other causes, renal dialysis can be used on a short-term basis to filter the person’s blood.  This is not a perfect process; it can’t do everything a person’s kidneys can.  Typically a person is put on renal dialysis as a temporary measure to extend the person’s life until a kidney transplant can be found.  While life-saving, this procedure is often very inconvenient and stressful for the person.  It requires spending long periods of time, several days a week, hooked up to the dialysis machine: the person’s blood must actually pass out of the body and into the dialysis machine so the wastes can be filtered out, and then the blood is returned to the person’s body.  

People can get by with just one kidney, so it is possible to donate one of your kidneys while you are still living.  The remaining kidney can grow up to 50% larger to compensate!  Kidney donors and recipients must have the same blood type, and often the closest match for blood type and tissue is a relative.  However, there are many people in great need of a kidney who are not able to receive one.  All governments except for Iran’s forbid money exchange for kidneys.  However, some American doctors are looking into Iran’s system to see if an open market system may allow for more kidney donor-recipient matches.  
DISEASES AND DISORDERS OF THE EXCRETORY SYSTEM INCLUDE: 

· Nephrosis affects the part of the nephron in the cortex, and is characterized by excretion of abnormally large amounts of protein (often causing “foamy” urine) and generalized swelling throughout the whole body, especially noted as “puffy” eyelids. Because these people’s kidneys often do not handle sodium properly, a low-salt diet is usually prescribed.  

· Most urinary tract infections (UTIs) are caused by bacteria such as E. coli. Women tend to acquire more urethral and bladder infections than men, perhaps because the opening of the urethra is closer to the anus.  The way a female cleans the area after relieving herself can influence her chances of contracting a UTI and/or vaginal infection.  When parents are toilet-training toddlers, a common mistake is to wipe young girls from back to front. This technique wipes bacteria from the anal area (often E. coli) towards the urethra at the vaginal opening.  Toddlers get used to this method, and when they start to wipe themselves, they also go from back to front – a habit that can cause UTIs in adulthood if not changed.  

· Kidney stones are hard deposits of minerals and acid salts (mostly calcium oxalate or uric acid) that stick together in concentrated urine.  They can be extremely painful when passing through the urinary tract, but only rarely cause permanent damage.  The area where the nephron’s collecting ducts enter the renal pelvis is a common area for formation of kidney stones, often giving them a jagged-edge “staghorn” shape.  People are often advised to drink lots of water to help “pass the stone”.  Kidney stones may also be broken up by ultrasound so they can be passed more easily, and large stones may have to be surgically removed.  If possible, the underlying cause of the stone(s) should be identified and alleviated.  Various causes for kidney stones include: not drinking enough water; parathyroid gland problems; too much vitamin D; some forms of cancer; genetic predisposition. 

· Gout is a disorder in which humans start to accumulate more than the usual amount of uric acid (caused by either the body manufacturing excess uric acid or the kidneys not excreting enough of it) and it gets stored in the body.  Frequently this occurs in toe joints, causing pain and deformation of the joints.  It is also involved in the formation of kidney stones.  People who had gout are sometimes put on diets low in a chemicals called purines to try to remedy the condition.  Caffeine and its relatives, theobromine (in cocoa), and theophylline (in tea) are classified as purines.  Thus (sadly for some), people with gout are advised to avoid coffee, tea, and chocolate. 

