Learning Objectives:

Infectious diseases caused by invasion of pathogens in the form of viruses and bacteria can be transmitted from one host to another (SU 3.16)


· Define the terms infectious disease and pathogen 
· Distinguish between bacteria and viruses in trems of structure, reproduction and size



Pathogens (pages 155 – 158)
1. Define the following terms.
	Term
	Definition

	Infectious disease
	A disease which may be passed from person to person and are caused by foreign organisms invading the body (pathogens)

	Pathogen
	A disease causing organism



Bacteria
2. Bacteria are prokaryotes. State what this means.
They do not have membrane bound organelles including having no nucleus.
3. [image: Diagram

Description automatically generated]Identify the following structures of bacteria and write a brief description for each.
4. Describe how bacteria replicate.
They reproduce by binary fission (similar to mitosis)
5. Bacteria are named by their shape. Draw the basic shape next to each of the following bacteria types.
Cocci						Bacilli


Spirilla						Vibrio
			Spiral shaped				    comma shaped

      Round						rod shaped



6. State two ways in which bacteria can cause disease.
Release of toxins (usually waste products) that either damage tissues, cause inflammation or alter cellular processes or inducing an immune response 
Viruses 
7. Illustrate and describe the structure of a virus.
[image: Diagram

Description automatically generated]Significantly smaller than bacteria – they cannot be seen with a light microscope.  They are protein capsule / envelope containing DNA or RNA (never both). Some may have external lipid layers.
8. Explain why viruses are not considered living.
Cannot undergo cellular respiration or protein synthesis or reproduction
9. [image: Diagram

Description automatically generated]Annotate the diagram below to describe how viruses cause disease. 
Virus locks itself onto host cell and punches a hole through the membrane and injects its DNA or RNA into the cell.



viral nucleic acid splices with hosts DNA and acts like a new gene. The ‘gene’ starts to send out instructions to have the cell compose new viruses



New viruses burst from the cell to infect other cells. The cell is damages or destroyed


10. Define bacteriophage. 
A virus that replicates inside of bacterial cell, resulting in the death of the bacterium.
Learning Objectives:

Transmission of pathogens occurs by various mechanisms, including through; direct and indirect contact, transfer of body fluids, disease-specific vectors, contaminated food and water (SU 3.17)


· Describe various mechanisms of transmission including: direct and indirect, contaminated food and water, transfer of body fluids, infection by droplets and disease-specific vectors
· Explain how control of spread of a diseases is related to prevention of transmission









Transmission (pages 158 – 159)
1. Use the table below to summaries the six mechanisms of disease transmission.
	Contact
Physical contact – physically touching an infected person. Eg touching, kissing, sexual contact 
Indirect – touching an object that an infected person touched Eg utensils
	Ingestion of food or drink
Microorganism present in unclean food/water supplies consumed. This can enter the digestive tract  absorbed into bloodstream
Eg. dysentery, typhoid fever and Salmonella

	Transfer via body fluids
Blood / other bodily fluids from infected person comes into contact with mucous membranes e.g. nose, throat, mouth, or genitals or even bloodstream 
May get into the body via needles or breaks in skin  pathogens enter unaffected person

Examples: HIV, Hepatitis B and C
	Infection by droplets
Tiny droplets of moisture containing pathogens emitted when breathing, talking, sneezing or coughing  mucous membranes
Droplets may be breathed in, settle on food or utensils that are later ingested indirectly with food
Eg COVID-19, Ebola, mumps, cold and influenza

	Airborne
Moisture in exhaled droplets evaporate, many bacteria are killed, but viruses and some bacteria remain viable. Viable pathogens can cause infection when inhaled and come in contact with a mucus membrane
These particles are lighter, so travel further while still being able to cause infection.
Eg Tb, polio
	Vectors
The transfer of pathogens by other animals e.g. insects, ticks, mites
Vector spread can be direct e.g. biting or indirect e.g. consuming contaminated food. Pathogen enters bloodstream




2. The most common cause of conjunctivitis, or pinkeye, is adenovirus and Is characterised by red, itchy eyes and light sensitivity. Conjunctivitis is highly contagious. Patients should avoid touching their eyes, shaking hands, sharing towels, pillow cases and make up. 
a) Explain why a virus can only metabolise inside a host cell. 
It does not have ribosomes and other organelles required for protein synthesis 
b) Outline how a virus causes disease.
Causes cell death or stimulates rapid cell divisions causing tumour or releasing harmful toxins
c) State the transmission type of adenovirus. Transmission by contact (direct or indirect)
3. [image: Table

Description automatically generated]A group of students wished to discover if there were microbes in food and water. They decided to investigate food they bought from their school canteen, local shop and from home. They took water samples from the school bubbler, from the tap in the science classroom and from bottles water. 
They prepared cultures on agar plates. Students were careful not to expose the agar plates to air. One plate was left unexposed to act as a control. All plates were incubated at 25°C for 7 days. They recorded their results in a table displayed below.
a) Explain why the students were careful not to expose the plates to air.
Air can contain fungi and bacteria spores that can enter the plate.

b)   How could the control be used in this experiment?
Use to compare for condition at could be expected for all plates.

c) From the student’s results, which sandwich was the ‘healthiest’. Explain your answer.
The home made sandwich – least types of bacteria and least colonies.

d) Suggest some ways in which water could become contaminated.
- direct contact with pipes
- people putting their mouth on the bubbler
- airborne from coughing / sneezing 

e)  What is meant by contagious.
Easy to transmit 

f) Explain why it is not good practise to chop vegetables on the same board used to prepare raw chicken.
Dead animals carry bacteria – sharing a cutting board increase risk of transmission. Increased rick of vegetables are then eaten raw.









[image: Diagram

Description automatically generated]












4. Use the information above to answer the following.
a) Identify and describe type of pathogen causes malaria.
Malaria is caused by a protozoa which is a single cell parasite.
b) Describe the transmission of malaria.
The malaria protozoa is transmitted by a vector, the mosquito 
c) Suggest some cost-effective measures in controlling the number of new malaria infections.
Mosquito repellent, mosquito nets etc

Complete 7.1 Review Question 1-9 on page 160 of your textbook.
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Table 49.1 Student results.

Bacteria
s Number Total Number Total
oLce of number of number
different of different of
types colonies types colonies
Control 1 1 0 0
Bubbler 3 17 0 0
water
Lab water 2 8 0 0
Bottled 2 3 0 0
water
Canteen 3 25 1 1
sandwich
Homemade 2 6 0 0
sandwich
Local shop 2 22 0 0
sandwich
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Key Idea: Malaria is caused by parasitic protozoa. The
protozoa are carried by the Anopheles mosquito and are
passed to humans when they are bitten by the mosquito.

Malaria is a serious disease caused by protozoan parasites
called plasmodia. The plasmodia have a life cycle involving
two hosts, Anopheles mosquitoes and humans. Humans
become infected when bitten by mosquitoes infected with the
protozoans. In their human host, the plasmodia infect red blood

Malaria occurrence cells and multiply inside the cells by asexual reproduction.
Four Plasmodium species can cause malaria, with varying
degrees of severity. Symptoms include headache, shaking,
chills, fever, and even death. Falciparum malaria is the most
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