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%2Fwww.cdc.gov%2Ffoodsafety%2Foutbreaks%2Finvestigating-outbreaks%2Fproduction-
chain.html



Enteric viruses

They may be present in:

 Rivers, lakes, ponds;

 Groundwaters; 

 Wastewater;

 Drinking;

 Recreational waters.

Noro-, Rota-, Adeno-, Polyoma-, and another +100 non-
enveloped viruses

Gastroenteritis, hepatitis, encephalitis, cancer, etc

BOSCH et al., 2008; ICTV, 2016; STAGGEMEIER et al., 2017



 Viral infections are important events, especially 
for children, elderly and immunosupressed 
people

 Asymptomatic infections in adults are followed by 
virus shedding through feces

Viral Gastroenteritis 

Janet M. Torpy, MD; Cassio Lynm, MA; Robert M. Golub, MD JAMA. 2012;308(5):528. 
doi:10.1001/jama.2012.6213



Enteric viruses

 Excreted by the fecal-
oral route

 Non-enveloped
 This means that they 

are not covered by 
and do not require a 
biological membrane 
to infect new cells 

 This structural feature 
makes them highly 
resistant to 
disinfectants and 
environmental 
conditions

A = rotavirus

B = adenovirus 

C = norovirus 

D = astrovirus

Viral Gastroenteritis 

Janet M. Torpy, MD; Cassio Lynm, MA; Robert M. Golub, MD JAMA. 2012;308(5):528. 
doi:10.1001/jama.2012.6213



Common sources of infection

Viral Gastroenteritis 

Janet M. Torpy, MD; Cassio Lynm, MA; Robert M. Golub, MD JAMA. 2012;308(5):528. 
doi:10.1001/jama.2012.6213



How animals’ pathogens are 
transmitted to humans



Raw sewage

A complex mix of chemical pollutants 
and pathogens!

• Virus;
• Bacteria;
• Protozoa.

Non-human sources of fecal pollution 
add even more complexity to the 

system

(FERNANDEZ-CASSI, X. et al.,2018)



Fecal contamination and waterborne diseases

842,000 deaths by gastroenteritis 
every year 

WHO et al.,2009.



Water disinfection
• Usually conventional methods

           - E. coli                           - Enteric viruses and protozoa          

            - Vibrio Cholerae

            - Salmonella typhi

            - S. Paratyphi

Works 
for:

(Fong e Lipp, 2005; La Rosa et Al, 2010; Ashbolt, 2015) 

Does not work for:



(Source: Andreas Latz, Nova Tec, Gmbh)

+ environment



From: Estimating the Burden of Acute Gastroenteritis, Foodborne Disease, and Pathogens Commonly Transmitted by 
Food: An International Review
Clin Infect Dis. 2005;41(5):698-704. doi:10.1086/432064
Clin Infect Dis | © 2005 by the Infectious Diseases Society of America















Hospedeiros



Em

Países em desenvolvimento



Países desenvolvidos











Fresh produce

- Many horticultural products 
are highly demanding in 

terms of water

- It is common sense that these 
products needs to be 

cleaned before consumtpion

- Is that enough? Vegetables 
may act as potential vectors 

of food-borne viral 
transmission
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Inner transport
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Vegetable



Annual variation, country of origin





Conclusions

 Water and soils microbiological safety are need to ensure 
the quality of consumers;

 Water source is a key factor;

 The use of manure and other biological sources of nutrients 
is advisable but needs to follow previous treatments that 
may guarantee the destruction of putative contaminants;

 Water quality is even more important when producing 
hyproponic vegetables, due the lack of the soil as a filter 
component.



Current challenges

https://www.wur.nl/en/Research-Results/Research-Institutes/Bioveterinary-Research/Animal-diseases/Virology/African-swine-fever-2.htm
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