Module 2: Excretion

1.2.1 Excretion

	Excretion
	Define excretion.
	

	The main substances to be removed
	What are the two main substances to be removed?
	1.
 
	2.


	
	Where is carbon dioxide produced in the body?
	

	
	Where is urea produced in the body?
	

	
	Where is carbon dioxide released?
	

	
	Fill in the blanks:
	1. Carbon dioxide is transported in the blood as __________ __________ __________ to the __________.

	
	
	2. Breaking down excess amino acids in the liver to produce urea is called __________.

	
	
	3. The excretory organ for urea is the __________.

	Why must these substances be removed?
	Why must carbon dioxide be removed?
	

	
	Which enzyme catalyses the formation of hydrogen carbonate ions?
	

	
	What is the other ion released during the formation of hydrogen carbonate?
	

	
	How can excess hydrogen ions reduce oxygen transport in the body?
	

	
	What is carbaminoglobin?
	

	
	True or false:
	Carbaminohaemoglobin has a higher affinity to oxygen.
	

	
	Fill in the blanks:
	1.
Dissolved carbon dioxide combines with water to form __________ __________.

	
	
	2.
Carbonic acid dissociates to release __________ __________.

	
	What is respiratory acidosis?
	

	
	Why must excess nitrogenous compounds be removed?
	

	
	Give the deamination reaction.
	

	
	What is the very toxic ammonia converted to?
	

	
	What happens with the remaining keto acid?
	


1.2.2 The liver

	The structure of the liver
	Give the other name of liver cells.
	

	
	Via what does oxygenated blood enter the liver?
	

	
	Why is the supply of oxygen essential in the liver?
	

	
	Via what does deoxygenated blood enter the liver?
	

	
	What is deoxygenated blood entering the liver rich in?
	

	
	What is the function of the hepatic vein?
	

	
	What is the role of the bile duct in the liver?
	

	
	Why does the liver secrete bile?
	

	
	Draw lines to match the following:
	1.
Lobules
	
	
They are vessels that run parallel to the lobes.

	
	
	2.
Interlobular vessels
	
	
It is a branch of the hepatic vein which the sinusoids empty into.

	
	
	3.
Sinusoids
	
	
It is the region a liver is divided into.

	
	
	4.
Intralobular vessels
	
	
They are small canals into which the bile is released.

	
	
	5.
Bile canalicular
	
	
The blood from the hepatic artery and the hepatic portal vein is mixed in this chamber.

	
	Draw a neatly labelled diagram of liver cells in a lobule on the back of this sheet.

	Liver cells
	What shape do liver cells have?
	

	
	Give two functions of liver cells.
	


1.2.3 Functions of the liver

	A wide range of functions
	List six functions of the liver.
	1.


	
	
	2.


	
	
	3.


	
	
	4.


	
	
	5.


	
	
	6.


	Formation of urea
	Why can’t excess amino acid molecules be stored in an intact form?
	

	
	What does the two-step treatment process of amino acids consist of?
	

	
	What is the waste end product of deamination? Why is it necessary to not let it accumulate?
	

	
	Which high energy organic molecule is produced in a deamination reaction? How is it used?
	

	
	Describe the ornithine cycle.
	

	
	What is the role of the kidneys in filtering the blood?
	

	Detoxification
	Define detoxification.
	

	
	Which enzymes present in the liver can detoxify hydrogen peroxide?
	

	
	What is the role of the enzyme ethanol dehydrogenase?
	

	
	What is the role of the enzyme ethanal dehydrogenase?
	

	
	What is the function of ethanoate?
	

	
	What is the function of coenzyme NAD?
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Quiz – Sections 1.2.1 to 1.2.3


Quiz – Sections 1.2.1 to 1.2.3

1.
Match the following:

	Excretion 
	
	
The removal of the amine group from the amino acids to produce ammonia

	Deamination
	
	
The waste product from the breakdown of haemoglobin

	Kupffer cells
	
	
The removal of metabolic wastes from the body

	Bilirubin 
	
	
The process by which ammonia is converted to urea

	Ornithine cycle
	
	
Specialised macrophages present in sinusoids involved in the breakdown and recycling of red blood cells


2.
True or false:

	
Excess carbon dioxide in the blood can increase oxygen transport.
	
	
	

	
Respiratory acidosis is caused when there is excess nitrogenous compounds accumulated in the blood.
	
	
	

	
Oxygenated blood enters the liver from the aorta via the hepatic artery.
	
	
	

	
Deoxygenated blood entering through the hepatic portal vein is rich in products of digestion.
	
	
	

	
The hepatic artery and the hepatic portal vein enter the liver and split into smaller vessels.
	
	
	

	
The liver cannot detoxify alcohol.
	
	
	


1.2.4 The kidney

	The structure of the kidney
	How many kidneys do most people have? Where are they situated?
	

	
	Through which capillaries is blood supplied and drained from in the kidneys?
	

	
	What is the role of the kidney?
	

	
	Describe the three regions seen in a longitudinal section of the kidney.
	1.


	
	
	2.


	
	
	3.


	
	Draw a neatly labelled diagram of a kidney on the back of this sheet.

	The nephron
	How many nephrons are there in a kidney?
	

	
	What is the name of the region in the cortex where the capillaries form a knot?
	

	
	What surrounds the capillaries that make up the glomerulus?
	

	
	How does fluid from the blood enter the nephron?
	

	
	What is selective reabsorption?
	

	How does the composition of the fluid change?
	Is the concentration of solutes highest or lowest in the collecting duct?
	

	
	What is fluid in the collecting duct called?
	


	Label the following diagram.
	



1.2.5 Formation of urine

	Ultrafiltration
	What is the difference between the afferent and the efferent arteriole?
	

	
	What creates the pressure difference between the glomerulus and the Bowman’s capsule?
	

	
	What three layers form the barrier between blood in the glomerulus and the lumen of the Bowman’s capsule?
	1.


	
	
	2.


	
	
	3.


	
	
	Why are they essential?
	

	
	Why do endothelial cells of the capillary have narrow gaps between them?
	


	Ultrafiltration (continued)
	What is the function of the basement membrane?
	

	
	What are podocytes? Describe their function.
	

	
	What is filtered out of the blood?
	

	
	What is retained in the blood?
	

	
	What causes the blood to have very low water potential? 
	

	Selective reabsorption
	Fill in the blank:
	As fluid moves along the nephron, substances are removed from the fluid and reabsorbed back into the __________.

	
	In which part of the nephron does most of the reabsorption of the filtrate take place?
	

	
	What are microvilli? How do they help in reabsorption?
	

	
	What is the role of co-tranporter proteins?
	

	
	Why does the cell cytoplasm contain many mitochondria?
	Larger molecules in the tubules are removed by a process called __________

	
	What are the roles of sodium/potassium pumps in cells lining the proximal convoluted tubule?
	

	
	Fill in the blank:
	


1.2.6 Water reabsorption

	Reabsorption of water
	What is the role of the loop of Henle?
	

	
	Fill in the blanks: 
	1.
The loop of Henle descends to the __________ region of the kidney. 

	
	1. 
	2.
The loop of Henle ascends to the __________ region of the kidney. 

	
	How does the arrangement of the loop of Henle cause the tissue fluid in the medulla to reach a very low water potential?
	

	
	As the tissue fluid descends, the concentration of salts increases, so the water potential gets lower. How?
	

	
	Give four reasons why, as the fluid in the tubule ascends, water potential increases. 
	1.


	
	
	2.


	
	
	3.


	
	
	4.


	
	True or false:
	The concentration of urine at the top of the ascending limb is dilute.
	

	
	What is the role of the distal convoluted tubule?
	

	
	Is there high water potential maintained in the distal convoluted tubule?
	

	
	Which part of the kidneys is the collecting duct situated?
	

	
	Explain how osmosis concentrates urine in the collecting duct.
	


1.2.7 Osmoregulation

	Osmoregulation
	Define osmoregulation.
	

	
	List two sources from where water is gained and lost.
	Water gained
	
	Water Lost
	

	
	Can the walls of the collecting duct be made more permeable/impermeable?
	

	
	Fill in the blank:
	Receptors for __________ are found on the walls of the collecting duct.

	
	Explain how the level of ADH in the blood can alter the permeability of the walls of the collecting duct.
	

	
	True or false:
	The level of ADH is indirectly proportional to the number of water-permeable channels inserted.
	

	
	What monitors water potential in the blood?
	

	
	What are neurosecretory cells?
	

	
	How can neurosecretory cells be stimulated?
	

	
	In which part of the neurosecretory cell is ADH produced?
	

	
	Where is ADH stored?
	

	
	What is the half life of ADH?
	


1.2.8 Kidney failure

	Kidney failure
	What are the three most common reasons for kidney failure?
	1.

	2.

	3.


	
	Why can complete kidney failure lead to death?
	

	Treatment of kidney failure
	What are the two main treatments of kidney failure?
	1.

	2.


	
	Define dialysis.
	

	
	What is a dialysis membrane?
	

	
	What is the dialysis fluid?
	

	
	What is haemodialysis?
	

	
	What is peritoneal dialysis?
	

	
	During a kidney transplant procedure, where is this organ implanted?
	

	
	Give three advantages and disadvantages of kidney transplant surgery.
	Advantages
	Disadvantages

	
	
	1.

	1.


	
	
	2.

	2.


	
	
	3.

	3.


	Testing urine samples
	Up to what molecular mass can substances or molecules enter the nephron?
	

	
	During pregnancy which hormone is released by the human embryo?
	

	
	Why can hCG be detected in urine during pregnancy?
	

	
	What principle do pregnancy testing kits work on?
	

	
	What are anabolic steroids?
	

	
	If an athlete uses anabolic steroids, how can they be detected?
	


	Quiz – Sections 1.2.4 to 1.2.8


Quiz – Sections 1.2.4 to 1.2.8

Answer the following questions:

1.
List the areas of the kidney in a longitudinal section. 

2.
What is the glomerulus?

3.
List the parts of the nephron.

4.
What is the role of the Bowman’s capsule? 

5.
Why is the proximal convoluted tubule specialised to perform reabsorption?

6.
What is the role of the loop of Henle?

5.
What is the role of the distal convoluted tubule?

6.
What is the role of the collecting duct?

7.
Define osmoregulation.

8.
What does the permeability of the collecting duct depend on?

9.
What monitors the water potential of the blood?

10.
Define dialysis.

11.
What are the two treatments of kidney failure?
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