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Koch’s Postulates!

"It may be s--- to you, but it 
is my bread and butter." 
Stanley Falkow, Ph.D.



Principles of Disease and Epidemiology!

❖  Pathology

❖  Disease

❖  Pathogens



Principles of Disease and Epidemiology!

❖  Etiology

❖  Pathogenesis

❖  Infection



Normal Microbiota (Flora) and the Host!

❖  Normal Flora

❖  You have 1013 eukaryotic cells and 1014 prokaryotic cells

❖  Within 8 - 12 hours of life you are colonized by normal flora 
(microbiota). 



Normal Microbiota and the Host:!

❖  Locations of normal microbiota 
on and in the human body



Normal Microbiota (Flora) and the Host!

❖  Microbial antagonism

❖  Normal microbiota protect the host by: 



Normal Microbiota (Flora) and the Host!

❖  Microbial antagonism

❖  Probiotics are live microbes applied to or ingested into the body



Normal Microbiota (Flora) and the Host!

❖  Symbiosis is the relationship between normal microbiota and the host 

❖  Some normal microbiota are opportunistic pathogens.

❖  Primary Pathogens



Microbes do benefit us, but they are also capable of causing many 
diseases!

❖  Pneumonia               Whooping Cough

❖  Botulism                    Typhoid Fever          Measles

❖  Cholera                   Scarlet Fever          Mumps

❖  Syphilis                   Gonorrhea             Herpes 1

❖  Chlamydia            Tuberculosis           Herpes 2

❖  Meningitis            Tetanus                 RMSV

❖  Strep Throat              Lyme Disease          AIDS

❖  Black Plague             Diarrhea                    Gangrene



Robert Koch!

❖  First to prove that bacteria caused disease 
(1876).

❖  Anthrax broke out in local cattle. 



Robert Koch!

❖  Koch established the microbial etiology of 
three important diseases of his day

❖  Koch’s work on diseases and diagnostics 
culminated with the creation of what are now 
known as Koch’s Postulates.  



Koch’s Postulates!

❖  Koch’s Postulates are the four 
steps necessary to confirm if a 
suspected pathogen is indeed 
the cause of a disease. 



Koch’s Postulates!

❖  Koch's Postulates are used to 
prove the cause of an infectious 
disease.

❖  The same organisms must be 
found in all cases of a given 
disease.

❖  The organism must be 
isolated and grown in pure 
culture.

❖  Microorganisms are 
identified



Koch’s Postulates!

❖  Koch's Postulates are used to 
prove the cause of an infectious 
disease.

❖  The isolated organism  must 
reproduce the same disease 
when inoculated into a 
healthy susceptible animal.

❖  The original organism must 
again be isolated from the 
experimentally infected 
animal.



Koch’s Postulates!

❖  Problems with Koch’s Postulates:

❖  Not all diseases have bacterial etiologies



Koch’s Postulates!

❖  Problems with Koch’s 
Postulates:

❖  Exceptions to Koch’s  
Postulates



Koch’s Postulates!

❖  Problems with Koch’s 
Postulates:

❖  Exceptions to Koch’s  
Postulates



Koch’s Postulates!

❖  Problems with Koch’s Postulates:

❖  Two or more organism work in synergy to cause a disease.


