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Cytology {Cell Biology}

▪ Began with Robert Hooke and the 
light microscope in the early 1900’s.

▪ Hooke is credited with seeing the 
first cells; rather, he first identified 
the cell walls of dead cells



The Early Years of Microbiology

▪ What Does Life Really Look Like?

▪ Antoni van Leeuwenhoek

▪ Began making and using simple microscopes

▪ Often made a new microscope for each specimen

▪ Examined water and visualized tiny animals, fungi, algae, and single-celled protozoa; 
“animalcules”

▪ By end of 19th century, these organisms were called microorganisms.



Figure 1.1  Antoni van Leeuwenhoek.



Figure 1.2  Reproduction of Leeuwenhoek’s microscope.



Figure 1.3  The microbial world.



The Early Years of Microbiology

▪ How Can Microbes Be Classified?

▪ With Leeuwenhoek’s discovery using the simple microscope AND Carolus Linnaeus’ 
development of a taxonomic system, the microorganisms were placed into groups 
based in the presence or absence of specific characteristics.



The Early Years of Microbiology

▪ How Can Microbes Be Classified?

▪ Archaea {Archaebacteria}

▪ “archae” means ancient

▪ Extremely “old” group

▪ Autotrophic

▪ Found everywhere there is sufficient moisture; but known to survive in extreme 
environments

▪ Unicellular and lack nuclei

▪ Much smaller than eukaryotes {Domain Eukarya}

▪ Reproduce asexually

▪ Archaeal cell walls are composed of polymers rather than peptidoglycan.

▪ Bacterial cell walls contain peptidoglycan, though some lack cell walls.



Archaebacteria

▪ Chemoautotrophs

▪ Methanogens

▪ Anaerobes that inhabit sewage, swamps and 
animal digestive tracts

▪ Live in the deep areas of the ocean where there 
is no sunlight

▪ Thermophiles

▪ Inhabit hot, sometimes acidic environments

▪ Photoautotrophs

▪ Halophiles

▪ Live in some of the most extreme conditions

▪ Great Salt Lake (Utah)

▪ Dead Sea

▪ Salt content is extremely high in these bodies of water



Global Health Connection

▪ Open defecation, in developing 
countries, is a problem due to the 
bacterial organisms residing in 
expelled fecal matter. 

▪ Extremely problematic if the fecal 
matter enters water used for 
drinking purposes.



Global Health Connection
Sanitation, water, and hygiene are linked to disease

Diarrhoeal 
disease and 
other major 

health 
problems

Lack of improved 
sanitation, like not 

having access to clean 
toilets that work

Inadequate access 
to safe water 

sources
Poor hygiene 

practices, like not 
washing hands 
after using the 
toilet or before 
preparing food



Global Health Connection
Inadequate sanitation is a health concern and an attack 
on human dignity

Why do you think human dignity is an 
important topic in global health?

▪ 2.6 billion people don’t have access 
to basic sanitation. 

▪ Many communities in the world 
lack even a basic toilet. 

▪ People are forced to defecate in the 
open, increasing the risk for disease.

Many people lack access 
to a basic toilet, like this 
one built in Haiti.



Diarrhea is the most important global health issue related to 
water, sanitation, and hygiene

▪ Have you ever been dehydrated? How did it feel? What were your symptoms? 
What did you do?

Cause: 

Microorganisms in 
excreta, or waste, 
enter a person’s 

system

Effect:

Person with 
diarrhoea loses 

water and 
electrolytes

Effect:

Dehydration, 
possible death



Introduction to Eubacteria



Kingdom Eubacteria

▪ Known as the “disease 
causing agents”

▪ Only a few of these 
organisms actually cause 
diseases



Kingdom Eubacteria Characteristics

▪ Microscopic, unicellular prokaryotes

▪ Cell walls generally composed of peptidoglycan

▪ Autotrophs or hetereotrophs

▪ Aerobic or anaerobic

▪ May have flagella for movement

▪ Some are parasitic and pathogenic



Examples

▪ Rickettsias

▪ Carried by ticks, fleas or flies

▪ Causes Rocky Mountain Spotted 
Fever



Examples

▪ Cyanobacteria

▪ Converts Nitrogen gas into 
ammonia, nitrates or nitrites

▪ Part of the Nitrogen Cycle

▪ Found in the rice patties of Asia 
(where rice is grown)

▪ Rice feeds 75% of the human 
population

▪ Some species produce toxins 
dangerous to humans



Clostridia

▪ Clostridia
▪ Clostridium tetani

▪ Causes tetnus

▪ Clostridium perfringens
▪ Causes gas gangrene

▪ Causes food poisoning
▪ A spore-forming, toxin-producing 

bacterium that can contaminate meat 
left at room temperature. The 
ingested cells release toxin in the 
digestive tract, resulting in cramps 
and diarrhea

▪ Clostridium botulinum
▪ Causes botulism

▪ Used in botox injections



Clostridum perfringens



Figure 1.4  Cells of the bacterium Streptococcus (dark blue) and two human cheek 
cells.



Introduction to Kingdom 
Protista



The Early Years of Microbiology

▪ How Can Microbes Be Classified?

▪ Protozoa

▪ Single-celled or multicellular eukaryotes

▪ Similar to animals in nutrient needs and cellular structure

▪ Live freely in water; some live in animal hosts

▪ Asexual (mostly) and sexual reproduction

▪ Include protozoa, algae, slime molds and water molds

▪ Most are aquatic and may compose plankton

▪ Most are capable of locomotion by:

▪ Pseudopods—cell extensions that flow in direction 
of travel

▪ Cilia—numerous short protrusions that propel organisms through its environment

▪ Flagella—extensions of a cell that are fewer, longer, and more whiplike than cilia



Figure 1.6  Locomotive structures of protozoa.



Global Health Connection
Ecological Role

▪ Protozoa are an important part of 
zooplankton.

▪ Algae are important producers 
(autotrophs)

▪ Especially in marine and freshwater 
ecosystems

▪ Important source of oxygen

▪ Keeps aquatic ecosystems working

▪ What is the impact of pollution to 
aquatic ecosystems and hence to a 
food resource for humans?



The Early Years of Microbiology

▪ How Can Microbes Be Classified?

▪ Algae {Kingdom Protista}

▪ Unicellular or multicellular

▪ Photosynthetic

▪ Simple reproductive structures

▪ Categorized on the basis of pigmentation and composition of cell wall



Figure 1.7  Algae.



Global Health Connection
Coral Reefs

▪ Red Algae

▪ Coralline red algae are important in 
building coral reefs



Global Health Connection
Coral Reefs

▪ Brown Algae

▪ Algin is commercial product derived 
from brown algae

▪ Source of food—particularly in Asian 
countries



Global Health Connection
Coral Reefs

▪ Green Algae

▪ Grows in response to pollution

▪ Causing marine life to die



Global Health Connection
The Red Tide

▪ The Red Tide

▪ Caused by dinoflagellates

▪ A cause of seafood poisoning



Global Health Connection
Malaria

▪ Malaria

▪ Caused by Plasmodium falciparum

▪ Could be fatal if untreated



Introduction to Kingdom 
Fungi



The Early Years of Microbiology

▪ How Can Microbes Be Classified?

▪ Fungi

▪ Heterotrophic eukaryotic (have membrane-bound nucleus) organisms.

▪ Unicellular or multicellular

▪ Obtain food from other organisms

▪ Cell walls composed of chitin.

▪ Body composed of hyphae that form from tangled masses that infiltrate food or habitat

▪ Possess cell walls

▪ Include:

▪ Molds—multicellular; grow as long filaments; reproduce by sexual and asexual spores

▪ Yeasts—unicellular; reproduce asexually by budding; some produce sexual spores



Global Health Connection
Ecological Role

▪ Decomposers

▪ Fungal enzymes destroy many grains and other stored goods and building materials, and cause 
many diseases in animals and plants

▪ Responsible for much spoilage and crop loss

▪ Organisms live as parasites, symbionts or saphrophytes

▪ Some may be pathogenic to humans and plants because they release poisonous 
toxins

▪ Fungi provide beverages and food

▪ Yeast is used in the making of bread and alcoholic beverages

▪ Used in the production of cheese

▪ Many basidiomycete and ascomycete fruiting bodies are eaten as “mushrooms”

▪ Used in the production of industrial chemicals or antibiotics



Fungi as Pathogens in Animals

▪ Superficial Mycoses (Animals)

▪ Ring worm

▪ Caused by Tinea nigra

▪ Subcutaneous Mycoses (Animals)

▪ Lesions that appear at the site of 
inoculation/infection

▪ Aflatoxins, produced by some 
species of Aspergillus, are potent 
carcinogens

▪ Often grow on peanut and corn 
products

▪ May cause liver damage



Global Health Connection
Fungi as Pathogens in Plants

▪ Claviceps purpurea infects rye and 
other cereal plants, forming an 
ergot, which contain toxins, 
including lysergic acid

▪ Consumption of bread contaminated 
by ergot causes ergotism, which 
caused many deaths during the 
Middle Ages

▪ Some compounds of ergot are now 
used to treat

▪ Fungi can impact food production 
in places of the world where food is 
scarce. 



Fungi as Decomposers

▪ Phylum Zygomycota

▪ Bread mold



Global Health Connection
Yeast—Food Production
Saccharomyces cerevisiae

▪ Phylum Ascomycota

▪ Yeasts



Pathogenic Yeasts
Cryptococcus neoformans



Global Health Connection
Antibiotics & Vitamins

▪ Source of antibiotics

▪ Penicillin

▪ Penicillium notatum

▪ Cephalosporin (an antibiotic), 
cyclosporine (an 
immunosuppressant) and statins
(lower cholesterol) are important 
drugs derived from fungi.

▪ Source of vitamins and enzymes.



Figure 1.5  Fungi.



The Early Years of Microbiology

▪ How Can Microbes Be Classified?

▪ Other organisms of importance to microbiologists

▪ Parasites

▪ Viruses



Figure 1.8  An immature stage of a parasitic worm in blood.



Figure 1.9  A colorized electron microscope image of viruses infecting a bacterium.



The Early Years of Microbiology

▪ Tell Me Why

▪ Some people consider Leeuwenhoek the “Father of Microbiology.” Explain why this 
moniker makes sense.



The Golden Age of Microbiology

▪ Scientists searched for answers to four questions:

▪ Is spontaneous generation of microbial life possible?

▪ What causes fermentation?

▪ What causes disease?

▪ How can we prevent infection and disease?


