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Significance of the Pathogens in the Environment

i Public Healh
A ~ 75 million cases of wa

food borne diseases reported annually
(Jenkins and Bowman, 2004)

A Globally, over 2 million
year from drinking unsafe water (Kosek et.

al., 20 03)




Many community - acquired pathogens
have developed resistance to antibiotics

(Goosens and Sprenger,
1998)

A Pathogens are the seco
of natural water impairment (5300 of

22,000 waters) (USEPA,
2000)




What drives the emergence of pathogens?Rank
1. Change in land use or agricultural practice
2.Change in human demographics and society
3. Poor population health (e.g. HIV, malnutrition)
4. Hospitals and medical procedures (e.g. MRSA)
5.Pathogen evolution (e.g. MAR)

6. Contamination of food sources or water
supplies

7. International travel

8. Failure of public health programs




Where do the pathogens originate?
Fecal material of warm-blooded

animals/humans
Studies show that the 12,000 dogs living in a
suburban Washington D.C. watershed leave behind
more than 5,000 pounds of "solid waste" every day
- An estimated 238,000 working farms and ranches in
the United States generate about 500 million tons of
manure each year

Unusual sources
- Water runoff collected directly from the parking lots
can contain between 9,000 and 100,000 E. coli per




What are the sources of pathogens?
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What is infection and its type?

1. Infection:  growth and multiplication of a microbe in or
on the body with or without the production of disease.

2. 0 Pat h o g e iThe ahility of organism to cause
disese is called pathogenicity

3. Virulence is the measure of the pathogenicity of a
microorganism.

4. Pathogenesis refers both to (1) the mechanism of
infection and to (2) the mechanism by which disease
develops.




Routes of transmission

1 Direct Indirect
1 Skin- skin Foodborne
B Herpes type 1 Salmonella
}  Mucous Waterborne
}  Across placenta Hepatitis A
B toxoplasmosis Vectorborne
}  Through breast milk Malaria
B HIV Air-borne
1 Sneeze- cough Chickenpox
B Influenza
Exposure

A relevant contadt depends on the agent
Skin, sexual intercourse, water contact, etc
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Epidemiologic Triad

Disease Is the result of forces
within a dynamic system
consisting of:

agent of infection
host
environment

AGENT

DISEASE

HOST

ENVIRONMENT
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Factors Influencing Disease Transmission

Agent Environment
y  Infectivity Weather

}  Pathogenicit y Housing

}  Virulence Geography

}  Immunogenicit y Occupational setting

»  Antigenic stabi lity Air quality

}  Survival Food

} Host

)l
1
1
)l
)l

Age Sex
Genotype
Behaviour
Nutritional status
Health status
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Susceptible Host

1 Susceptibility varies with each individual and
IS dependent on:

Infectious dose (Shigella vs. Salmonella)
Internal resistance
WBC migration response
Age
Underlying disease (diabetes, cancer,
HIV/AIDS)
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Etiologic
Agent

Y

Pathogenicity
Infection dose
Resenvoir
Source

Chain of Infection

Transmissian
p Host
Y Y
Contacl Individual host
Common vehicle factors
Airborne Nonspecificsresistance

Vector Specitic—immunity
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Reservoirs of infectious disease
Reservoir of pathogen affects extent and
distribution of disease
Recognizing reservoir can help protect
population from disease
Reservoirs can be

Human
Non-human animal
Environmental
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