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INTRODUCTION

Microbes are ubiquitous, some are pathogens and
transmitted by water

Sources of contamination:

e Fecal material
e Various types of water flowing together
e Wildlife

Fecal contamination plagued humans throughout history

Progress due to improved water treatment techniques

g

" l-.:'I'_.i-I-lr'*.F_‘-_r -y x i "

i




INTRODUCTION

Water reuse and generated wastewater are
“=s principal targets for pollution prevention
g Strategies - pathogens




INTRODUCTION

Today 1 000 people world-wide die every hour due to
microbial waterborne disease

Problems associated with microbial pathogens in drinking
water are expected to worsen:

Changes in human demographics

Microbial adaptation and environmental changes

Breakdown of public health measures
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Human Demographics and Behaviour

Economic conditions encourage
movement to cities:

e Rural urbanization

Urban population growth

Increasing risk groups:

e Low socio-economic groups
Very young
Elderly

Immunocompromised persons




Microbial Threats

Natural environment:

Evolution of existing microbes

Development of antimicrobial resistance

Development of biofilms




Breakdown of Public Health Measures

Pathogens can remain in reservoir hosts or the
environment

Breakdown of preventative measures

o Cholera spread aided by reduced
chlorine levels

o Cryptosporidium infection due to
nonfunctioning water filtration plant

Limitations in surveillance and the availability
of diagnostic tests



AGENTS OF.CONCERIN®
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—  Belgielflel
— Pepelgfies

— — \firuses

E=c—— Metals

~ = Prions
e Symptoms
— Mildi gastroenteritis
— Life-threatening neurologic-hepatic and renal syndromes




Rotaviruses
Highly infectious
Infants, young children

4 million cases per year

Norwalk virus
Various outbreaks
Older children and adults

Responsible for a 1/3 of
gastroenteritis outbreaks



IlIness and Deaths - Viral

Disease Estimated %0 Foodborne Deaths
total cases transmission

Norwalk-like 23 000 000 40 124

VIrus

Rotavirus 3 900 000 1 0]

Hepatitis A 8 3391 5 4




Gilardia lamblia

S Two forms: trophozoites and
5% ', -f.;: g :?_._ CySt

i Campers at high risk

Common cause of disease In
humans

Cryptosporidium

Inhabits many different
animals

More prevalent in AIDS
patients

Milwaukee outbreak:
400 000 cases, 100 deaths



lliIness and Deaths-Parasitic

Disease Estimated %0 Foodborne Deaths
total cases transmission

Cryptosporidium 300 000 10 7

parvum

Giardia lamblia 2 000 000 10 1




Salmonella

Most human pathogens
belong to S. enterica

Multidrug resistant strains

Carriers are animals used
In food production

800 000 to 4 million cases

Campylobacter

C. jejuni / coli common in
developed countries

Sources include: chicken,
unpasteurized milk and
untreated water

170 000 to 2.5 million cases
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Vibrio cholerae

TwO serogroups cause
epidemics (O1 and O139)

Caused 7 pandemics

Introduced In western
hemisphere in 1992

Mortality rate is over 60%

ﬁ-f_‘"‘* Shigella

Prevalent among children

Causes bacillary (asylum)
dysentery




IliIness and Deaths - Bacterial

Disease Estimated %0 Foodborne Deaths
total cases transmission

Campylobacter jejuni 2 453 926 80 99

E. coli O157:H7 73 480 85 52

Listeria 2 518 99 499

monocytogenes

Salmonella, non 1412 498 95 553

typhoid

Shigella spp 448 240 20 14

Vibrio cholera 54 90 0

(toxigenic)

Yesinia enterocolitica 96 368 90 2
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1 hat approach\d
- —Microscopy

— Molecular detection
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DNA
S=elEpes ATA GCG TGG AGT CCT

WGIVN UAU CGC ACC UCA GGA

SEQUENCE {
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Require large volumes of water to filtered
which may be impractical

Labour-intensive and time-consuming

Cultural tests developed for only 60%%6 of

viruses
#

Requires highly trained technicians




TESTING OF BACTERIA

Presence of indicator bacteria

Use of growth media and biochemical,
physiological and serological tests










Copyighl & 2004 Paarson Edusation, Ing., publishing as Berjamin Curmings,









PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps :
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CONCLUDING THOUGHTS

e Molecular technigues are the key to the future
for microbiological analysis of water
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