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EXCRETORY SYSTEM 

Excretion 

 every cell in the body produces metabolic wastes 

includes excess water and salts, carbon dioxide and 

urea. Urea is a toxic compound that is produce when 

acids are used for energy.  

 

 process by which organisms remove metabolic wastes 

and excess substances from the cells. 

 

 Maintains homeostasis by removing wastes such as 

water and salt.   

 

Major Metabolic Wastes 

 

 carbon dioxide ( aerobic cellular respiration), water 
(aerobic cellular respiration), mineral salts (chemical 
reactions occurring in the cell (metabolism) - e.g. 
sodium chloride, potassium sulfate), nitrogenous 
wastes  (breakdown of amino acids - e.g. ammonia, 
urea, uric acid),  heat (exothermic  chemical 
reactions release heat which must be released by 
the organism to maintain a constant temperature). 

 *** Defecation is the removal of feces which is 
undigested material from the digestive tract.  Feces 
is NOT a metabolic waste since this material never 
entered any cells. 

 

 

 

 

Human Excretory System 
 Structures involved: liver, lungs, skin, urinary system.   

 http://videos.howstuffworks.com/hsw/16797-the-

excretory-system-the-lungs-video.htm 

 

3 Roles of the Liver in Excretion 

 

 1) Detoxification of Blood 

 Any poisons/toxins, bacteria, drugs, or hormones in the 
blood are filtered out by the liver and changed into 
less poisonous or inactive forms by enzymes. These 
altered substances are put back into the blood to be 
filtered and removed permanently from the body by 
the kidneys of the urinary system. 

 Long term abuse of poisons (e.g. alcohol) may cause 
cirrhosis of the liver in which tissue overgrows and 
restricts blood flow into the organ, thus the 
detoxification of blood is limited.  Eventually the liver 
may fail completely. 
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 2. Excretion of Bile 

 Bile made by liver cells neutralizes stomach acid and 

emulsify fats in the small intestine.  Bile consists of 

cholesterol, bilirubin (partially broken down hemoglobin 

from worn out red blood cells), and bile salts (mineral 

salts).   

 Bile is stored in the gall bladder, and released to the 

small intestine (breaks down fats).     

 Most of the bile salts are reabsorbed into the blood at 

the end of the small intestine to be filtered out and 

reused by the liver.   

 The rest of the bile passes out with the feces. 

 

 

 If the liver is failing, the bile is not excreted 

properly and bilirubin is reabsorbed into the blood, 

giving the skin and whites of eyes a yellow 

appearance  jaundice.   

 3. Formation of Urea 

 Proteins  broken down to amino acids.  The liver will 

break down the amino acid and convert the amino 

group into ammonia, the most poisonous of the 

nitrogenous wastes.  The liver converts ammonia to a less 

toxic form (urea) and releases it to the bloodstream 

where it is permanently filtered and removed by the 

kidneys of the urinary system.   

 

 http://videos.howstuffworks.com/hsw/16832-the-

excretory-system-the-liver-video.htm 

 

Lungs 

 remove carbon dioxide and water (vapor).  

Skin 

 Some of the skin’s functions include: 

 1.  protection from pathogens (first line of defense of 

immune system).   

 2. protection against water loss. 

 3. temperature regulation.   

 Contraction of small muscles attached to hairs forms 

'goosebumps' and creates an insulating blanket of warm 

air.  

 It is  too hot, the skin releases sweat which is composed 

of water, mineral salts, and a small amount of urea.   
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Urinary System 

Organ 

 2 kidneys – bean shaped organs about 10cm long 
which lie against the back muscles in the abdominal 
cavity.   

 filter metabolic wastes (such as nitrogenous wastes 
(urine) and excess salts)  from the blood and to 
regulate the concentrations of substances (water, salts) 
in the blood and body fluids. 

 Kidneys regulate the amount of water and salts kept 
within the body.   

 each kidney is made up of 1.25 million nephrons which 
are the filtering unit of the kidney. 

 

 

 

 The nephrons are located within the cortex and 

medulla of each kidney. 

 The tubes of the nephron are surrounded by cells 

and a network of blood vessels spreads throughout 

the tissue. Therefore, material that leaves the 

nephron enters the surrounding cells and returns to 

the bloodstream by a network of vessels. 

 

 1. cortex:  outer part of the kidney which contains most of 

the filtering/reabsorbing part of the nephron. 

 

 2. medulla – middle layer formed from collecting ducts of 

the nephrons. 

 

 3.  pelvis – inner part where fluid from collecting ducts 

empty and drain into the ureters. 

3 parts of kidney 

 

Urinary System cont’d… 

 2 ureters:  tubes leading from each kidney which carries 
urine from the pelvis of the kidney to the urinary 
bladder.  

 

 Urinary bladder:  thin wall, muscular sac where urine 
collects and is stored.  When full, voluntary muscles will 
contract to squeeze the urine out through the urethra 
(urination). 

 

 Urethra:  a tube leading from the bottom of the urinary 
bladder and carries urine out of the body.   

Parts of the Nephron 

 

 Glomerulus:  mass of thin-walled capillaries. (filtration of 
blood; water, electrolytes, glucose, urea) 

 Bowman’s capsule: double-walled, cup-shaped structure. 

 Proximal tubule leads from the Bowman’s capsule to the 
Loop of Henle. 

 Loop of Henle: long loop which extends into the medulla. 

 Distal  tubule:  connects the loop of Henle to the collecting 
duct. 

 Collecting duct:  leads from the medulla into the pelvis.   

 Function of tubules: reabsorption of glucose,  water,  salts, 
urea.  
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UTI (Urinary Tract Infection) 

 

 UTI is more common in women than men because of 

differences in anatomy. (urethral and anal openings 

closer together, making it easier for bacteria from the 

bowels to enter and start an infection. ) 

 

 Symptoms include painful urination, frequent urination, 

and bloody or brown urine.   Can lead to chills, fever, 

nausea, vomiting, and upper abdomen tenderness. 

 

 Usually treated with antibiotics.   

 

Kidney infections 

 Result when an infection reaches the kidneys and 

becomes known as pyelonephritis. 

 

 Common causes can be infection from elsewhere in the 

body or obstruction of the prostate gland (usually in 

older men). 

 

 For children, infection can be caused by the tube that 

drains urine from the kidneys and the bladder. 
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Kidney stones 

 Due to high concentration of the urine, sometimes material 

can crystallize in the kidney, forming kidney stones.   

(Crystalized mineral salts and uric acid salts)   

 

 Stones bock flow of urine and cause a great deal of pain.   

 

 Recurrent urinary bladder infections, insufficient water 

intake and consumption, low levels of physical activity, and 

too much Vitamin C and D intake can lead to kidney 

stones. 

 

 

Kidney Stones (con’t) 

 

 Symptoms include severe back or abdomen pain, blood 

in the urine, nausea and vomiting. 

 Diagnosis involves a complete medical examination, 

including X-rays. 

 Broken by ultrasound or lasers  and then passed out the 

urethra.  Surgery occurs if this fails.   

Kidney failure 

  can be caused by long-term 

diabetes, infections, physical 

injuries, chemical poisoning.  

 

 Causes toxic materials to build 

up to lethal levels. 

 

 Dialysis or kidney transplant is 

the treatment. 

 

Video Quiz 

 http://videos.howstuffworks.com/hsw/11515-the-

excretory-system-video-quiz-video.htm 
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