
Module	3:	Global	Health	

MAJOR	GROUPS	OF	MICROBES	

Microbes are ubiquitous and highly diverse.  
 

Pathogen Description Example 
Virus 

 

- Non-cellular pathogens with structure being a 
protein coat around genetic material  

- Considered “not alive” because: 
- Use enzyme system and metabolism of host cell to 

reproduce.  
- Considered “alive” 
- Has nucleic acids and ability to evolve 
- Smallest and simplest biological entities 

 

Influenza 
Herpes 
Glandular 
Fever 

Bacteria 

 

- Unicellular procaryotic cell à cell wall but no 
membrane bound organelles so smallest free-
living organism  

- Only some pathogenic and cause disease  
- Reproduce and metabolise independently  

 

Cholera 
Tonsillitis 

Protozoan 

 

- Large single-celled eukaryotic organisms 
- Very ‘animal-like’ predatory and highly motile in 

nature 
- Free-living or parasitic 

Giardiasis 

Fungi 

 

- Eukaryotic organisms with cell wall 
- Heterotrophic - Different to plants as do not 

contain chlorophyll so not capable of producing 
own food 

- Unicellular, multicellular and macroscopic 
- Filamentous mould and unicellular yeasts  

Ringworm 
 
Mushrooms 
– most 
biomass are 
microscopic 
filaments 
underground 

Algae 

 
 

- Eukaryotes – chloroplasts 
- More plant like 
- Multicellular or macroscopic  

 

 

KEY	INVENTIONS	AND	IDEAS	IN	MICROBIOLOGY	

Person and Date Invention/Idea 
Robert Hooke – 1664 - Invented first 30x magnification microscope 

- First to use the word ‘cell’  
- Known for observing and artwork of complex structures  

o Mould e.g. such as filaments 



Antoine Van 
Leeuwenhoek -1684 

- Father of microbiology 
- Developed first powerful microscope of 300x mag 
- Discovers “wee animacules” as first evidence of bacteria and protists 
- Observed small organisms that had not been seen before 

Louis Pasteur – 1861 - Vaccination, fermentation, pasteurisation 
- Disproved theory of spontaneous generation through swan-neck 

experiment (Improved Needham and Spallanzani’s similar experiments 
which had no swan-neck flask involved) 

Robert Koch - 1876 - Pioneered staining methods for microscopy, use of solid growth media 
in agar plates 

o Allowed for new methods to identify bacteria that caused TB, 
cholera, anthrax 

o Discovery of spores to explain highly resistant anthrax in soil 
- Germ theory of disease 

o Koch’s postulates for bacteria 
o Definitive proof that microbes cause disease 

Alexander Fleming - 1928 - Accidentally discovered penicillin  
- Studying staphylococcus on petri dish  

o Around fungus on plate, less bacterial colonies 
o Isolated ‘mould juice’ to kill bacteria 

 
Howard Florey and Ernst 
Chain - 1940 

- Purified penicillin and developed mass production 
- First really effective antibiotic 
- Significant in WWII to prevent infections in wounds 

NORMAL	FLORA	VS	PATHOGENS	

Microbes live in and on us - 40 trillion microbial cells 
 
Normal flora – Transient microbes 

- Different strains found at specific site, specialised to function for the environment 
at that site 

- Mostly bacteria 
- Acquired at birth from mother, diet and environment 
- Exact species, number and strain vary from person to person  
- Positive effects: 

o ‘Prime’ immune system training it to distinguish between self and non-self 
o Nutritional benefits in gut 
o Compete with pathogens for food and space 

- Negative effects: 
o Cause disease if in wrong location  
o Cause disease in normal habitat if overgrowth for example 

 
Pathogens – Disease-causing microorganism 
 
Obligate pathogens – always cause disease 
Opportunistic pathogens  - cause disease only in certain conditions: 

- Numbers – abnormally high cell density 
- Location – get into wrong place 
- Host health – immune system compromised 
- Virulence factors – e.g. gain antibiotic resistance 

o Horizontal gene transfer in bacteria allows them to evolve extreme rapidly 
o Problem for resistance 

ONE	HEALTH	CONCEPT	

The idea that we need to consider animals and environment when we are trying to 
manage human diseases. 


