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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!

❖ Study of disease!

❖ Disease!

❖ State of not being healthy, change from health!

❖ Pathogens!

❖ Disease causing organisms



Principles of Disease and Epidemiology

❖ Etiology!

❖ Study of the cause of a disease!

❖ Pathogenesis!

❖ Development of disease!

❖ Infection!

❖ Colonization or invasion of pathogens, may be 
microbes in the wrong place (E. coli in the urinary tract)



Normal Microbiota (Flora) and the Host
❖ Normal Flora!

❖ Normal bacteria in you and on you!

❖ You have 1013 eukaryotic cells and 1014 prokaryotic cells!

❖ Provide some nutrients (vitamin K)!

❖ Stimulate immune system,!

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

❖ Breast feeding versus bottle - different organisms!

❖ Transient microbiota may be present for days, weeks, or months



Normal Microbiota and the Host:

❖ Locations of normal microbiota 
on and in the human body



Normal Microbiota (Flora) and the Host

❖ Microbial antagonism!

❖ Competition between microbes!

❖ Prevent colonization by potential pathogens (antibiotic-
associated colitis, Clostridium difficile)!

❖ Normal microbiota overwhelm pathogens - no place for them 
to colonize!

❖ Normal microbiota protect the host by: !

❖ Occupying niches that pathogens might occupy!

❖ Producing acids



Normal Microbiota (Flora) and the Host

❖ Microbial antagonism!

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

❖ Intended to exert a beneficial effect.!

❖ Lactobacillus spp!

❖ Intestines and vagina - excessive antibiotics disrupts 
balance!

❖ Vagina normally pH ~ 4 with Lactobacillus spp; without can 
lead to Candida infections



Normal Microbiota (Flora) and the Host

❖ Symbiosis is the relationship between normal microbiota and the host !

❖ Some normal microbiota are opportunistic pathogens.!

❖ Cause disease under some circumstances, sometime members of normal flora!

❖ E. coli and urinary tract!

❖ Pneumocystis carinii and respiratory system!

❖ Streptococcus pneumoniae and pneumonia!

❖ Primary Pathogens!

❖ Cause disease upon infection, not normally associated with host!

❖ Plague (Yersinia pestis), influenza virus



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. !

❖ Established “scientific rules” to show 
a cause and effect relationship 
between a microbe and a disease.!

❖ Koch invented the method of 
cultivating bacteria on nutrient 
mediums, using potatoes as his source 
of nutrients for bacteria, and created a 
medium that could be stored in dishes 
created by his colleague Petri.



Robert Koch
❖ Koch established the microbial etiology of 

three important diseases of his day!

❖ Cholera (fecal-oral disease)!

❖ Vibrio cholerae!

❖ Tuberculosis (pulmonary infection)!

❖ Mycobacterium tuberculosis!

❖ Anthrax (sheep and cattle)!

❖ Bacillus anthracis!

❖ 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!

❖ Genetic!

❖ Degenerative!

❖ Congenital



Koch’s Postulates

❖ Problems with Koch’s 
Postulates:!

❖ Exceptions to Koch’s  
Postulates!

❖ Some organisms have 
never been grown in pure 
culture on artificial media.!

❖ Treponema pallidum  -  
Syphilis



Koch’s Postulates

❖ Problems with Koch’s 
Postulates:!

❖ Exceptions to Koch’s  
Postulates!

❖ Some organisms have 
never been grown in pure 
culture on artificial media.!
❖ Mycobacterium leprae  -  

Leprosy



Koch’s Postulates
❖ Problems with Koch’s Postulates:!

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

❖ Symptoms and diseases can be caused by any one of several 
microbes.!

❖ Ethical exceptions.!

❖ In exclusively human diseases, it is not morally acceptable 
to inoculate a deadly pathogen into a “human guinea pig”!

❖ HIV


