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Courtesy 
Be Respectful  

 

Be On Time 
(I reserve the right to close and lock the door 

10 min after class or lab begins.) 

 

Pay Attention 

 

If you can’t pay attention, at 
least keep it to yourself … don’t 
disrupt others. 

 

Cell Phones off/silenced 

yawn 



Introduction  

to  

Microbiology 

Chapter (1) 



Microbiology 
Microbiology - The science that studies very small living things , 
Usually requires a magnification tool – the microscope. 

Some organisms are large such as – Helminths – worms 

 

Sub groups of Microbes we will study 
Bacteria 

Archaea 

Fungi 

Algae, Viruses 

Protozoans 

Multicellular animal parasites – Helminths 



Microbiology 

Bacteria 



Microbiology 
Fungi 



Viruses 
Bacteriophage  Avian Flu 

Microbiology 



Protozoans 

 Giardia    Dientamoeba  

Microbiology 



Helminths 

Tapeworm  Ascaris round worm 

Microbiology 



Effect Of Parasites On The Host 

The damage which pathogenic parasites produce in the 
tissues of the host may be 

described in the following two ways; 

(a) Direct effects of the parasite on the host 

(b) (b) Indirect effects of the parasite on the host: 

 

 

 



1) Disease is a disturbance in the state of health 

2) Microbes cause disease in the course of 
stealing space, nutrients, and/or living tissue 
from their symbiotic hosts . 

3) Microbes do most of the following: 
1) Gain access to the host (contamination) 

2) Adhere to the host (adherence) 

3) Replicate on the host (colonization) 

4) Invade tissues (invasion) 

5) Produce toxins or other agents that cause host 
harm (damage) 

Microbiological Classification of 
Infectious Diseases 







BIOLOGIC CHARACTERISTICS OF 
INFECTIOUS AGENTS  

 Infectivity – the ability to infect a host. 

Pathogenicity – the ability to cause disease 
in the host. 

Virulence – the ability to cause severe 
disease in the host. 

 Immmunogenicity –the ability to induce an 
immune response in the host. 



Infectious Disease Terms 

 Infectious dose – number of organisms needed to successfully 
infect. 

Parasite – an organism that benefits at the expense of another 
organism, the host. 

Pathogen – any disease causing microorganism (bacteria, 
parasite) or virus. 

Pathogenic – Disease – causing. 

Disease – noticeable impairment of body function. 

 Latent infection -infection in which the infectious agent is present 
but not active. 

 Incubation period – interval from exposure to clinical symptoms. 

 Infectious period – interval during which host can transmit 
infection 



Infectious Disease Terms 
Infectious disease –disease caused by an infecting 

microorganism or virus. 

Primary infection – infection in a previously healthy 
person. 

Secondary infection- an additional infection that occurs 
as a result of a primary infection and that occurs during 
or immediately following the primary infection.  

Reproductive rate – ability of an agent to spread in 
populations.         Outbreak – limited spread. 

Endemic – usually present; steady prevalence. 

Epidemic – rapid spread. 

Pandemic – occurring across countries and in multiple 
populations. 

 



MODES OF TRANSMISSION 
Direct  

Droplet 

Aerosol 

Skin to skin 

 

Indirect 

Fomites (clothes, blankets, door handles etc) 

Vectors (e.g. mosquitoes) 

Food and water 

Intermediate hosts (e.g. snails) 

 





CLASSIFICATION OF INFECTIOUS AGENTS 
(1 of 2) 

 

 Bacteria – survive on appropriate media, stain gram-
positive or -negative 

 Viruses – obbligate intracellular parasites which only 
replicate intracellularly (DNA, RNA) 

 Fungi –  non-motile filamentous, branching strands of 
connected cells 

 Metazoa  – multicellular animals (e.g.parasites) with 
complicated life cycles often involving several hosts 



CLASSIFICATION OF INFECTIOUS AGENTS 
(2 of 2) 

 
 

 Protozoa – single cell organisms with a well-defined 
nucleus 

 Rickettsia – very small bacteria spread by ticks 

 Prions – unique proteins lacking genetic molecules 

 Chlamydia – bacteria lacking cell walls 



Size Comparison of Microbes 



 Types of Parasites:  
 Protozoa: Single-celled, microscopic organisms that can 

perform all necessary functions of metabolism and 
reproduction. 

  Some protozoa are free-living, while others parasitize other 
organisms for their nutrients and life cycle.  
 
 The morphology of protozoa varies widely and includes oval, spherical 

and elongated cells that can range in size from 5-10 to 1-2 mm. 

 Structurally, the protozoa resemble other eukaryotic cells and possess 
a cytoplasmic membrane that encloses cytoplasm containing 
membrane-bound nuclei, mitochondria, 80s ribosomes and a variety 
of organelles. 

Microbiological Classification of 
Infectious Diseases 



 Types of Parasites:  

 Helminths: A large, multicellular organism (worm) that is 
generally visible to the naked eye in its adult stages.  

 

 Helminths can be free-living or parasitic.  

 
 Nematodes: Roundworms  

 Trematodes: Flukes 

 Cestodes: Tapeworms 

Microbiological Classification of 
Infectious Diseases 



MEDICAL 

PROTOZOLOGY 

 

Chapter (2) 



Protozoa serve as an important link in the food chain and 

ecological balance of many communities in wetland & aquatic 

environments. They are also important in biological sewage 

treatment, which involves both anaerobic digestion and/or 

aeration. In addition, protozoa are important laboratory 

organisms in research areas, by which their asexual reproduction 

enables clones to be established with the same genetic make-up.  
Protozoan organisms are virtually always acquired from an 
exogenous source, and as such, they have evolved numerous 
ways to enter the body of the human host. Factors that are 
important for pathogenecity include: 
• Attachment to the host tissue followed by replication to 
establish colonization. 
• Toxic products released by parasitic protozoa. 
• Shifting of antigenic expression to evade the immune response 
and inactivate host 
defences. 



Important pathogenic protozoa and 
commonly caused diseases. 

1- Cryptosporidium parvum 



2- Isospora belli  



3- Sarcocystis hominis 



4- Naegleria fowleri 



5- Dientamoeba fragilis 



MEDICAL 
HELMINTHOLOGY 

 

Chapter (3) 



Medical helminthology is concerned with the study of 
helminthes or parasitic worms. Helminthes are trophoblastic 
metazoa (multi-cellular organisms). Helminthes are among the 
common parasitic causes of human suffering. They are the 
cause of high morbidity and mortality of people worldwide. 
 
The sources of the parasites are different. Exposure of humans 
to the parasites may occur in one of the following ways: 
1. Contaminated soil (Geo-helminthes), water (cercariae of 
blood flukes) and 
food (Taenia in raw meat). 
2. Blood sucking insects or arthropods (as in filarial worms). 
3. Domestic or wild animals harboring the parasite (as in 
echinococcus in dogs). 
4. Person to person (as in Enterobius vermicularis, 
Hymenolopis nana). 
5. Oneself (auto-infection) as in Enterobius vermicularis. 
 
 



Important pathogenic helminthes  
1- Strongyloides stercoralis 



2- Dracunculus medinensis  
(Guinea worm or Medina worm) 



 3- Loa loa 



4- Onchocerca  volvulus (Blinding worm) 




