
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 26, 2023

Spread of Hepatitis E virus from pig slurry to the water environment

Krog, Jesper Schak; Forslund, Anita; Breum, Solvej Østergaard; Larsen, Lars Erik; Schultz, Anna
Charlotte

Publication date:
2012

Link back to DTU Orbit

Citation (APA):
Krog, J. S., Forslund, A., Breum, S. Ø., Larsen, L. E., & Schultz, A. C. (2012). Spread of Hepatitis E virus from
pig slurry to the water environment. Abstract from 9th International Congress of Veterinary Virology, Madrid,
Spain.

https://orbit.dtu.dk/en/publications/bd822d5f-ac7b-412a-8297-e7b884273475


Spread of hepatitis E virus from pig slurry to the water environment 

Jesper Schak Krog, National Veterinary Institute, Technical University of Denmark, Copenhagen, Denmark 

Anita Forslund, Department of Veterinary Disease Biology, Faculty of Health and Medical Sciences, 
University of Copenhagen 

Solvej Østergaard Breum, National Veterinary Institute, Technical University of Denmark, Copenhagen, 
Denmark  

Lars Erik Larsen, National Veterinary Institute, Technical University of Denmark, Copenhagen, Denmark 

Anna Charlotte Schultz, Division of Microbiology and Risk Assessment, National Food Institute, Technical 
University of Denmark 

Objectives: Spread of pig slurry as an organic fertilizer is commonly used in Danish agriculture. The slurry is 
spread untreated so pathogens able to survive in slurry tanks will be widely distributed in the environment. 
The objective of this study was to examine if hepatitis E virus (HEV), which is known to be excreted in 
faeces from pigs, will be transported through the soil and into the drainage system of a field due to 
precipitation or will be retained in the soil matrix. Water from the drainage system is not treated before it 
is discharged into larger water reservoirs (lake, fjords, streams), and hence could present a risk for virus 
transmission to wildlife and shellfish. We tested the presence of HEV in water drained from a test field 
where slurry from a Danish pig farm had been applied and in mussels from different regions in Denmark 
with fields in close proximity. 

Methods: Slurry from a Danish pig farm was spread on a tile-drained field of loamy soil. Water that arrived 
at the drainage system located 1 m below surface was collected over a time period of 4 month. Samples 
were collected on a weekly basis and when water flow in the drainage system exceeded a certain threshold 
(an event). In addition, samples of water collected from wells located along the field and groundwater. 
Archived mussels from different regions in Denmark were included in the study.  Virus was concentrated 
from water using Poly Ethylene Glycol precipitation and virus from the digestive tissue of the mussels was 
extracted sing proteinase K treatment. Subsequently, viral genomic RNA, from both water and mussels, was 
purified using the NucliSENS miniMAG system and detection and quantification of HEV and mengovirus 
(used as process control) were performed by real time RT-PCR. 
 
Results: Water samples representing a total of 14 events were tested. HEV was detected in the first event 
following spread of pig slurry. In agreement with this, the weekly sample of this period also tested positive. 
HEV was not found in any of the subsequent water samples. Of the 70 blue mussel samples, that mainly 
originated from fjords, none tested positive. 

Conclusion: HEV is regarded as a zoonotic virus with pigs as the primary reservoir. The pathway to humans 
and other mammals is unclear. Here we show that under Danish conditions, spread of pig slurry can cause 
viral contamination of water reservoirs, making HEV accessible to the population and wildlife. This indicates 
a possible route of HEV transmission from pigs to other reservoirs. We also show that retention in soil 
matrix is at a minimum as HEV was detected at first rainfall after application of pig slurry. The viability of 
the viruses found in this study is still unclear since HEV cannot be cultivated in cells. We did not find any 



HEV positive mussel samples indicating that the release of HEV from fields is not a concern for shellfish 
production. 

 


