Notes on pathogens


Pathogens
Did you know?

Nine out of ten infectious disease deaths are caused by just six diseases: 

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

Some definitions:

Pathogen................................................................................................................................................

...............................................................................................................................................................

Prokaryote..............................................................................................................................................

...............................................................................................................................................................

Eukaryote...............................................................................................................................................
...............................................................................................................................................................

Prokaryotic cell structure
Shapes of bacteria – there are four main shapes:-

See page 8 of green microbes and disease book – draw a picture and give an example.
· Spherical = coccus

· Rod-shaped = bacillus

· Spiral = spirillum

· Curved = vibrio

Diagram of prokaryotic cell from microbes and disease book page 10

Cell wall

Prokaryotic cells are surrounded by a cell wall which gives support and protection to the cell.  It is made of polysaccharides called peptidoglycans, which are branched molecules of peptides and sugars.  The cell wall is very strong, and stops bacteria from bursting when they absorb water.  It also protects them from viruses.  Antibiotics such as penicillin work by damaging the cell wall and therefore killing the bacteria.

Cell membrane

The prokaryotic cell membrane has a similar structure to the eukaryotic cell membrane, but it does not contain cholesterol.  A mesosome is a tightly folded region of the cell membrane containing all the membrane bound proteins required for photosynthesis and respiration.

Capsule

Many bacteria have a thick layer of jelly-like material surrounding them called a capsule, which protects it from attack by viruses and antibodies.

Cytoplasm

Bacterial cytoplasm is a water based fluid containing ribosomes, nutrients, ions, enzymes, waste products and storage granules.  

Flagella

Flagella are used for movement.  They are long projections which rotate like propellers, pushing the bacteria along.  Consist of microtubules arranged in a circle of nine pairs surrounding a central pair.  Made of a protein called flagellin.  The cholera bacterium has a single polar (at one end) flagellum.
Bacterial chromosomes

The DNA of bacteria is a single, large, circular molecule.  It lies free in the cytoplasm as there is no nuclear membrane in prokaryotes.

Plasmids

Bacteria may also have small rings of DNA called plasmids, as well as the bacterial chromosome.  Plasmids often carry genes for characteristics such as antibiotic resistance, and they can be passed from one bacterium to another.  Plasmids are often used in genetic engineering, for transferring genes from one cell to another.

Sort the information below into the correct box to make a comparison of prokaryotic and eukaryotic cells.

Read page 65 and page 70-72 Jones and Jones

	Prokaryotic Cells
	Eukaryotic cells

	
	larger cells (> 10 m)

	
	often multicellular

	
	always have nucleus and other membrane-bound organelles

	
	DNA is linear and associated with proteins to form chromatin

	
	ribosomes are large (80S)

	
	always has a cytoskeleton

	
	cell division is by mitosis or meiosis

	
	reproduction is asexual or sexual


	Prokaryotic Cells

	always unicellular

	cell division is by binary fission

	DNA is circular, without proteins

	no cytoskeleton

	no nucleus or any membrane-bound organelles

	reproduction is always asexual

	ribosomes are small (70S)

	small cells (< 5 m)


Infectious diseases

	Entry of Pathogens into the Body

	· Damaged skin 

· Skin acts as a barrier to infections. 

· Tetanus occurs when the bacterium Clostridium tetani enters a wound.
· Mucus membrane of respiratory tract 

· Air containing droplets of infectious material are breathed in.
· Mycobacterium tuberculosis causes tuberculosis.
· Digestive system

· Vibrio cholerae causes cholera when drinking water contaminated with faeces. 

· Salmonella enteritis causes food poisoning when eating undercooked food. 

· These organisms are resistant to acidic conditions in the stomach. 

· Acid protects against microorganisms by providing a hostile environment.
· Others 

· Transmission by vectors (e.g. malaria via Plasmodium parasite).
· Direct entry through the intact skin (e.g. Schistosomiasis where the larval stage schistosome burrows through the skin of the feet).


Pathogens cause disease symptoms in two main ways:

1. Invasion of tissues and destruction of cells. E.g. HIV, salmonella.
2. Release of toxins. E.g. cholera.
The degree of damage a bacterial infection causes will depend upon a number of factors:
1) How easily bacteria can attach to and enter host cells.

Some bacteria have a sticky layer in the cell wall called a glycocalyx – this helps them to stick to host cells.

To enter host cells, some bacteria produce enzymes which damage the membrane.  

2) The invasiveness of the organism – how well it can spread within the host.

Invasive bacteria can penetrate cells and break into blood and lymph vessels so bacteria and toxins can be spread around the body, often affecting organs away from the original site of infection.

Syphilis and typhoid fever are examples of diseases caused by invasive bacteria.  
3) The type and effectiveness of toxins released.
Cholera bacteria produce toxins which increase secretion of chloride ions into the lumen of the intestine.  This results in severe diarrhoea.  We will return to this once we have studied digestion.
4) The genetic make-up of the host human.
Transmission of bacterial disease
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A high-power light micrograph of Vibrio cholerae, the causative agent of cholera. 

(The polar flagellum is not visible at this scale.)
1

