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The Excretory System

The excretory system is responsible for eliminating the organic waste products generated by body cells. It also has other secondary functions such as regulating blood volume and pressure, stabilizing the pH of the blood, and assisting the liver in detoxifying poisons.

Major Parts of the Excretory System
Kidneys: The Kidneys produce urine by removing waste products from the blood.
Ureters: Ureters transport urine from the kidneys to the urinary bladder.
Bladder: The bladder temporarily stores urine prior to elimination.
Urethra: The Urethra conducts urine to the exterior of the body. (Also transports semen in males)

The Kidneys

Nephrons

Parts of the Nephron and Their Purposes

Proximal Convoluted Tubule: reabsorption of water, ions, and organic nutrients

Renal Corpuscle: production of filtrate
Loop of Henle: further reabsorption of water (descending limb) reabsorption of sodium and chloride ions (ascending limb)
Distal Convoluted Tubule: secretion of ions, acids, drugs, toxins

Collecting Duct: variable reabsorption of water and reabsorption or secretion of sodium, potassium, hydrogen, and bicarbonate ions

Papillary Duct: delivery of urine to minor calyx

Excretory Processes in Relation to Nephrons

Filtration: filtrate, which consists of salts, sugars, amino acids, and nitrogenous wastes, is collected from the blood into the excretory tubule. The renal corpuscle of the nephron produces filtrate.

Reabsorption: valuable substances are reclaimed from filtrate and returned to bodily fluids. The Loop of Henle and the collecting duct of the nephron reabsorb ions and water.

Secretion: during this process, toxins and excess ions are extracted from body fluids and added to the contents of the excretory tubule. The distal convoluted tubule of the nephron secretes ions, acids, and toxins.
Excretion: filtrate leaves the body. The papillary duct delivers urine to the minor calyx, where urine is further transported to the ureter, the bladder, and then the urethra, where it leaves the body.
Categories of Nitrogenous Waste

Ammonia: Ammonia is very soluble but can only be tolerated in low concentrations. Animals that excrete nitrogenous wastes as ammonia need access to lots of water. For this reason, ammonia excretion is common among aquatic species. Ammonia molecules can be lost to the surrounding water by diffusion in aquatic animals.
Urea: Urea is excreted by mammals, most amphibians, sharks, and turtles. Urea is produced in these animals by a metabolic cycle that combines ammonia with carbon dioxide. Urea is less toxic than ammonia, and can be tolerated at higher concentrations in animals that don’t have as much access to water as those that excrete ammonia. A disadvantage to animals that excrete urea is that its production requires energy.
Uric Acid: Insects, snails, many reptiles, and birds excrete uric acid. Uric acid, like urea, is relatively nontoxic. Uric acid can be excreted by animals with little access to water, but of the three types of nitrogenous waste, it requires the most energy to produce. 

Disorders of the Excretory System

Bladder Infection: Bladder infections are the most common disorder of the lower urinary tract. They are caused by bacteria traveling up the urethra into the bladder.

Signs and Symptoms: 

-Burning pain associated with urination

-Frequent need to urinate

-Blood in the urine



Prevalence: 34% of adults over age 20 in the United States have had a bladder infection

Treatment: bladder infections are treated with antibiotics.
Kidney Stones: kidney stones are caused by salts and other minerals from the urine combining to form small “stones”. They can cause severe pain when traveling out of the body through the ureters.

Signs and Symptoms: 



-Sever pain in the back just below the rib cage



-Pain in the lower abdomen, groin, or genital area



-Blood in the urine



-Painful urination



-Nausea/vomiting


Prevalence: kidney stones affect approximately 1 in 11 people in the United States.


Treatment: most kidney stones can be passed naturally during urination. Pain killers can be used until they are passed out of the body. Sometimes, kidney stones have to be broken up by shock wave treatment or surgically removed.
