
 

 
 

EXCRETION IN HUMANS       13 AUGUST 2014 

 
Lesson Description 

In this lesson we: 

 Define excretion and the need for excretion 

 Look at the structure and function of the urinary system in terms of: 
o The kidney 
o The nephron 
o Ultrafiltration 
o Tubular reabsorption 

 Understand the homeostatic control of water and salts in the body 

 
Summary 

Organs involved in excretion  

 The lungs excrete carbon dioxide and water. Cells produce carbon dioxide during the 
process of cellular respiration. 

 The alimentary canal excretes bile pigments, which are formed from dead red blood cells 
that are broken down in the spleen and in the liver.  

 The skin secretes sweat, which is composed of water, salts and urea. The main reason for 
sweating is to maintain a constant body temperature. 

 The liver forms some of the waste products that other organs excrete. It breaks down excess 
amino acids in the body in the process called deamination. In deamination the excess amino 
acids are broken down and converted into ammonia. Urea and ammonia are both 
nitrogenous waste products.  

 The kidneys excrete urine which is composed of water, salts and nitrogenous waste 
substances such as urea and ammonia. Urine is formed in the kidneys. It passes out of the 
body when we urinate.  

 

(Solutions for all Life Sciences, Macmillan, p243) 



 

 
 

Structure and function of the Urinary system 

 

(Solutions for all Life Sciences, Macmillan, p245) 

 The main organs of the urinary system are the kidneys. Humans have two kidneys located at 
the back of the abdominal cavity 

 A thick layer of fat covers and protects each kidney. 

 The kidneys receive oxygenated blood from the aorta via the renal arteries and renal veins 
carry deoxygenated blood from the kidneys to the inferior vena cava.  

 A narrow tube called the ureter carries urine from each kidney to the bladder where the urine 
is stored.  

 The bladder is a muscular bag and its walls can stretch and it can store up to 500 ml of urine.  

 The urine passes out of the body through a wider tube called the urethra.  

 Sphincter muscles contract to close the urethra and relax to allow urine to flow out of the body 
in the process of urination. 

The kidney 

Urine drains from the renal papillae into the minor calyces and then into the major calyces, finally 
collecting in the pelvis which is a large cavity leading into the ureter. 

 

(Solutions for all Life Sciences, Macmillan, p246) 

  



 

 
 

The Nephron 

 Inside each kidney there are many tiny little tubules called nephrons.  

 A nephron is a functional unit of the kidney and it is situated partly in the cortex and partly in 
the medulla. 

 Each nephron consists of a cup-shaped Bowman’s capsule, a coiled proximal convoluted 
tubule, a loop of Henle and a coiled distal convoluted tubule which leads to a collecting duct.  

 The Bowman’s capsule contains a network of capillaries called the glomerulus. The 
Bowman’s capsule and glomerulus together are called the Malpighian body. 

 The renal artery carries oxygenated blood into the kidney. It divides up into smaller arteries 
which divide into many afferent arterioles.  

 The afferent arterioles lead into a glomerulus and away from the glomerulus in efferent 
arterioles. These capillaries reunite to form venules that carry deoxygenated blood, with 

wastes removed from it, to the renal vein. 

 

(Solutions for all Life Sciences, Macmillan, p248) 

Ultrafiltration 

 Blood is filtered when it flows though the glomerulus in a process called ultrafiltration. 

 The liquid, called filtrate, passes into the Bowman’s capsule and travels through the nephron. 

 Some of the components of the filtrate are reabsorbed back into the blood in the process of 
tubular reabsorption. 

  Some waste substances are added to the filtrate from the blood in the process of tubular 
excretion.  

 The liquid that finally leaves the nephron via the collecting ducts is urine. This contains the 
waste products that are excreted from the kidneys via the bladder. 

The Malpighian body is adapted for the process of ultrafiltration as follows: 

 The afferent arteriole is wider than the efferent arteriole and so the blood in the glomerulus is 
at a high pressure 

 There is a large filtration surface due to the numerous capillaries that form the glomerulus.  

 The capillary walls are thin and have tiny pores (holes) in them. This means that blood 
plasma can pass through easily but not the larger plasma proteins and blood cells.  

  



 

 
 

Tubular Reabsorption 

 As the filtrate passes along the nephron, all the useful substances such as glucose, amino 
acids, vitamins and minerals are reabsorbed back into the blood, along with most of the 
water. This process is called tubular reabsorption. 

 Most of the reabsorption occurs from the proximal convoluted tubule. The substances that are 
reabsorbed into the blood pass across the walls of the proximal convoluted tubule and 
surrounding blood vessels, mostly by active transport and osmosis.  

 All the glucose and amino acids, as well as some of the minerals in the filtrate are reabsorbed 
across the walls of the nephron into the blood by active transport.  

 Water is reabsorbed by osmosis. 

 The proximal convoluted tubule is adapted for the process of tubular reabsorption as follows: 
o The wall of the proximal convoluted tubule is thin as the wall is only one cell thick. 
o The cells forming the walls of the proximal convoluted tubule have many microvilli. 
o The microvilli increase the surface area for the reabsorption of the substances into 

the blood. 
o The cells forming the wall of the proximal convoluted tubule contain many 

mitochondria. The mitochondria provide the cells with the energy that they need for 
active transport. 

Homeostatic control of water and salt 

 The nephrons in the kidneys help to regulate the water balance of the blood. 

 Most of the water in the filtrate is reabsorbed back into the blood but some still remains in the 
nephrons. 

 The body controls how much of this remaining water is reabsorbed into the blood and how 
much passes out of the kidneys in the urine. 

 The part of the brain that controls the water balance in the body is called the hypothalamus. 

  The hypothalamus controls the release of a hormone called antidiuretic hormone (ADH) or 
vasopressin.  

 This hormone affects the water permeability of the walls of the distal convoluted tubule and 
collecting duct of each nephron. 

 The tissue fluid of the medulla therefore always has a lower water concentration than the 
liquid flowing through the distal convoluted tubules. 

 This water returns to the blood and body. 

 If there is a decrease in the amount of water in the blood through sweating or dehydration the 
hypothalamus causes the pituitary gland to release more ADH. ADH is transported to the 
kidneys in the blood.  

 If there is an increase in the amount of water in the blood, the hypothalamus causes the 
pituitary gland to release less ADH.  

 Sodium ions (Na+) are an important component of blood plasma and tissue fluid. 

 The sodium ion balance of the blood must be maintained in order to maintain the volume of 
the blood.  

 The hormone aldosterone is involved in the control or regulation of the sodium ion balance of 
the blood. 

 If the sodium ion concentration of the blood decreases, the blood volume will decrease,  

 If the sodium ion concentration of the blood increases the blood volume will increase 

 If the sodium ion concentration or the blood volume decreases the adrenal glands release 
aldosterone. 

  Aldosterone causes the distal convoluted tubules and collecting ducts to reabsorb more 
sodium ions into the blood.  

 If the sodium ion concentration or the blood volume increases the adrenal glands release less 
aldosterone.  



 

 
 

 

 
Test Yourself 

Question 1 

Which of the following is the correct sequence of activities that occurs during kidney functioning?  

A. pressure filtration → excretion → re-absorption  

B. re-absorption → pressure filtration → excretion  

C.  excretion → pressure filtration → re-absorption  

D. pressure filtration → re-absorption → excretion  

Question 2 

Which of the following is part of the circulatory system of blood?  

A. Glomerulus  

B. Convoluted tubules  

C.  Loop of Henle  

D. Bowman’s capsule  

Question 3 

The force resulting in ultrafiltration into the Bowman’s capsule is: 

A. osmosis 

B. osmotic pressure 

C. blood pressure      

D. atmospheric pressure 

Question 4 

Re-absorption of useful substances from the kidney tubule often requires ATP because:  

A. diffusion is slow and ATP speeds it up 

B.  diffusion relies on the energy of ATP 

C. osmosis depends on the energy of ATP    

D. the molecules move against a concentration gradient 



 

 
 

Question 5 

Which one of the following does not form part of the Malpighian body?  

A. glomerulus 

B. Bowman’s capsule  

C. efferent blood vessel  

D.  interlobular vein  

Question 6 

Which ONE of the following cannot be regarded as a product of cell metabolism?  

A. urea  

B. ammonia 

C. faeces  

D. carbon dioxide 

Question 7 

Which one of the following statements about blood in the renal artery compared to that in the renal 
vein is false?  

Blood in the renal artery contains: 

A. more oxygen and more glucose  

B. more urea and more glucose 

C. more glucose and more water 

D. more water and less glucose  

Question 8 

Functionally the kidney may be described as a:  

A. urine reservoir 

B. blood filter 

C. blood reservoir 

D. blood pump 

  



 

 
 

 
Improve your Skills 

Question 1 

Study the following table that shows the flow rate and concentration of certain substances taken at 
regions A, B, C and D of the nephron in the human kidney.  

 

1.1 State, with a reason which of the parts (A, B, C or D) of the nephron represent the following: 

 a) Afferent arteriole        (2) 

 b) Bowman’s capsule        (2) 

 c) Loop of Henle         (2) 

 d) Duct of Bellini/Collecting duct       (2) 

1.2 Explain the difference in the flow rate between B and D.     (4) 

1.3 State TWO functions of the kidneys, other than pH regulation, that can be supported by the 
data given in the table.         (2) 

Question 2 

Study the diagram below and answer the questions that follow.  

 

Study the figure above  

2.1 Name the organ represented in the diagram.       (1) 

2.2 Identify region A and parts B and D.       (3) 

2.3 Give the function of each of the following parts:  

 a) E          (1) 

 b) F          (1) 

2.4 Give THREE functions of the organ named in QUESTION 2.1.     (3) 



 

 
 

Question 3 

Study the diagram below and answer the questions that follow.  

 

3.1 In which region of the kidney would you find this structure?     (1) 

3.2 Name the process in urine formation that occurs in this structure.    (1) 

3.3 Identify part C.          (2) 

3.4 Describe TWO structural adaptations of part C for the process in  QUESTION 3.3 above.  (4) 

3.5 Part A is wider than part B. What is the importance of this?     (2) 

3.6 Name the hormone secreted when there is a shortage of water in A.    (1) 

3.7 Describe how the hormone named in QUESTION 3.6 plays its role under such conditions. 
            (3) 

 


