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Health monitoring 

Routine sampling of healthy animals to detect their health 
status 
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Microbiology 
 Impact of infections on research 

 DIRECT 
•  Clinical/pathological changes    
•  Immunemodulation    
•  Physiological modulation 
•  Oncological modulation     
•  Fertilitity modulation     
•  Microbiological competition 

 INDIRECT 
•  Contamination of biological products 
•  Activation of direct effects 
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Federation of European Laboratory Animal Science Associations 
Guidelines for health monitoring 

Rodents/rabbits in Breeding & Experiments 
•  Revised 2002 

 
Pigs/dogs/cats 

 
Primates 

 
Small ruminants 

 
Accreditation of laboratories 
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Prevention of infections in laboratory animals 

Rederivation 
•  Caesarian section 
•  Embryo transfer 

 Protection 
•  Barrier 
•  Isolator 

 Health monitoring 



Barrier protected 



The ‘quantitative research use’ scale 
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Health status of pigs 

Conventional 
 
Minimal disease (MD/MS) 
Specific pathogen free (SPF) 
 
Microbiologically defined 
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SPF/MD Pigs 

•  Specific pathogen free 
•  Defined by agricultual organisations 

•  DK: Danske Slagterier 
 
•  Example 

•  Evil lung disease (Actinobacillus pneumoniae) 
•  Mange (Sarcoptes) 
•  Lice 
•  Atrophic rhinitis (Toxin-prod. Pasteurella multocida) 
•  Porcine dysenteria (Serpulina hyodysenteria) 
•  Enzootic pneumonia (Mycoplasma) 
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Microbiologally defined research pigs 

35-45 infectious agents 
•  International guidelines (FELASA) 

•  Quarantine 
•  Decontamination 
•  Isolation 

•  Different regimes 
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http://www.minipigs.dk/ 
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http://www.sinclairresearch.com/sinclair_production_site/index.htm 
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Protection of SPF pigs 

Rules for 
 
•  Geographic site 
•  Bordering 
•  Interior equipment 

•  Staff entrance 
•  Delivery of pigs 
•  Receipt of diet and bedding 
•  Manure handling 
•  Cleaning and disinfection 
 
•  Sales 
•  Transport 

Distance 
between stables  
and delivery 
rooms 

Quarantine rooms 
Delivery rooms 

Unit of 
production of 
piglets for 
sale 

                         

Front room 
Food delivery 
 

Manure  
deposit 
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Protection of pig breeding 

Conventional SPF/MD 
Microbiologically 

defined 
Caesarian originated No Yes Yes 
Barrier No Yes Yes 
Quarantine regulation No Yes Yes 
Change of dress No No Yes 
Shower in No No Yes 
Decontamination of  diet No No Yes 
Decontamination of 
Equipment No No Yes 
Water No No Yes 
Absolute filters  in 
ventilation No No Yes 
Health monitored No Yes Yes 
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Human disease  
models 

Im
portance of H

M
 



The ‘risk for the national economy’ scale 
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Risk 

Importance 
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Pigs in Denmark 

20,300,000 pigs slaughtered annually in Denmark (2006) 
 weighs 90 kg 

5,400,000 human beings in Denmark 
Each dane  

 ’slaughter 3,75 pigs’ 
 ’eat 60 kg pig per year’ 
 lives for 78,2 years 
  eats 4692 kg pig = 52 pigs 
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Pigs in research (Denmark 2006) 
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Notifiable contagious animal diseases 

Specific infections 
•  Strict legislation 
•  International agreements 

•  Office International des Epizooties (OIE) 
•  1924 Agreement 

•  www.oie.int 
•  EU directive 

•  OIE involved from 1957 
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Notifiable contagious animal diseases 

Authorities have extended rights 
•  Prevention 
•  Treatment 

Outbreaks 
•  Police precautions 

Veterinarians 
•  Notification duty 
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Notification 

Obligatory for Member States to notify the Commission 
•  certain contagious diseases  

•  appearance 
•  subsequent eradication 

•  within twenty four hours 
•  initial outbreak 
•  withdrawal of the restrictions imposed 

•  first working day of each week 
•  any secondary outbreaks 
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OIE Listed diseases 

Multiple species diseases 
• Anthrax 
• Aujeszky's disease 
• Bluetongue 
• Brucellosis (Brucella abortus)  
• Brucellosis (Brucella melitensis)  
• Brucellosis (Brucella suis)  
• Crimean Congo haemorrhagic fever  
• Echinococcosis/hydatidosis 
• Epizootic haemorrhagic disease 
• Equine encephalomyelitis (Eastern)  
• Foot and mouth disease  
• Heartwater  
• Japanese encephalitis  
• New world screwworm (Cochliomyia hominivorax)  
• Old world screwworm (Chrysomya bezziana)  
• Paratuberculosis  
• Q fever  
• Rabies 
• Rift Valley fever 
• Rinderpest 
• Surra (Trypanosoma evansi)  
• Trichinellosis 
• Tularemia 
• Vesicular stomatitis 
• West Nile fever 

Cattle diseases 
• Bovine anaplasmosis 
• Bovine babesiosis 
• Bovine genital campylobacteriosis 
• Bovine spongiform encephalopathy  
• Bovine tuberculosis 
• Bovine viral diarrhoea 
• Contagious bovine pleuropneumonia  
• Enzootic bovine leukosis 
• Haemorrhagic septicaemia 
• Infectious bovine rhinotracheitis/infectious pustular 
vulvovaginitis 
• Lumpy skin disease 
• Theileriosis 
• Trichomonosis 
• Trypanosomosis (tsetse-transmitted) 

Sheep and goat diseases 
• Caprine arthritis/encephalitis 
• Contagious agalactia 
• Contagious caprine pleuropneumonia 
• Enzootic abortion of ewes (ovine chlamydiosis) 
• Maedi-visna 
• Nairobi sheep disease 
• Ovine epididymitis (Brucella ovis) 
• Peste des petits ruminants 
• Salmonellosis (S. abortusovis) 
• Scrapie 
• Sheep pox and goat pox 

Equine diseases 
• African horse sickness 
• Contagious equine metritis 
• Dourine 
• Equine encephalomyelitis (Western) 
• Equine infectious anaemia 
• Equine influenza 
• Equine piroplasmosis 
• Equine rhinopneumonitis 
• Equine viral arteritis 
• Glanders 
• Venezuelan equine encephalomyelitis 

Swine diseases 
• African swine fever 
• Classical swine fever 
• Nipah virus encephalitis  
• Porcine cysticercosis 
• Porcine reproductive and respiratory syndrome 
• Swine vesicular disease 
• Transmissible gastroenteritis 

Avian diseases 
• Avian chlamydiosis 
• Avian infectious bronchitis  
• Avian infectious laryngotracheitis 
• Avian mycoplasmosis (M. gallisepticum) 
• Avian mycoplasmosis (M. synoviae) 
• Duck virus hepatitis  
• Fowl typhoid 
• Highly pathogenic avian influenza and low pathogenic avian 
influenza in poultry as per 
Chapter 10.4. of the Terrestrial Animal Health Code 
• Infectious bursal disease (Gumboro disease) 
• Newcastle disease 
• Pullorum disease 
• Turkey rhinotracheitis 

Lagomorph diseases 
• Myxomatosis 
• Rabbit haemorrhagic disease 

Bee diseases 
• Acarapisosis of honey bees 
• American foulbrood of honey bees 
• European foulbrood of honey bees 
• Small hive beetle infestation (Aethina tumida)  
• Tropilaelaps infestation of honey bees 
• Varroosis of honey bees 

Fish diseases 
• Epizootic haematopoietic necrosis 
• Epizootic ulcerative syndrome 
• Infection with Gyrodactylus salaris 
• Infectious haematopoietic necrosis 
• Infectious salmon anaemia  
• Koi herpesvirus disease 
• Red sea bream iridoviral disease 
• Spring viraemia of carp 
• Viral haemorrhagic septicaemia 

Mollusc diseases 
• Infection with abalone herpes-like virus 
• Infection with Bonamia exitiosa 
• Infection with Bonamia ostreae 
• Infection with Marteilia refringens 
• Infection with Perkinsus marinus 
• Infection with Perkinsus olseni 
• Infection with Xenohaliotis californiensis 

Crustacean diseases 
• Crayfish plague (Aphanomyces astaci) 
• Infectious hypodermal and haematopoietic necrosis 
• Infectious myonecrosis 
• Necrotising hepatopancreatitis 
• Taura syndrome  
• White spot disease  
• White tail disease  
• Yellowhead disease  

Amphibians 
• Infection with Batrachochytrium dendrobatidis  
• Infection with ranavirus  

Other diseases 
• Camelpox  
• Leishmaniosis  

29 
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Central farm 
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register 

Registration 
of every 
single 
animal 
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Inspections (EU Transport) 

No longer at the internal frontiers 
During  

•  Transport 
At 

•  staging points 
•  place of destination 
•  etc.  

The state veterinarian has always access to animals 
 



Tekst starter uden 
punktopstilling 
 
For at få punkt-
opstilling på 
teksten, brug 
forøg indrykning 
 
 
For at få venstre-
stillet tekst uden 
punktopstilling, 
brug formindsk 
indrykning 

Overskrift her 

For at ændre 
”Enhedens navn” 
og ”Sted og dato”: 
 
Klik i menulinjen,  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”. 
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod 

Uncontrolled versus controlled variation 

<Udfyld sidefod-oplysninger her> 

Uncontrolled Controlled 



Next generation microbiological monitoring 
Pyrosequencing 

34 



Tekst starter uden 
punktopstilling 
 
For at få punkt-
opstilling på 
teksten, brug 
forøg indrykning 
 
 
For at få venstre-
stillet tekst uden 
punktopstilling, 
brug formindsk 
indrykning 

Overskrift her 

For at ændre 
”Enhedens navn” 
og ”Sted og dato”: 
 
Klik i menulinjen,  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”. 
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod 

Correlation between diabetes parameters and gut 
microbiota in leptin-deficient obese mice 

Enhedens navn 

-0.2 -0.1 0.0 0.1 0.2

5

6

7

8

Pyro-PC2-start

H
bA
1c

-0.10 -0.05 0.00 0.05 0.10 0.15

5

10

15

20

Pyro-PC3-end

Tr
eg
-s
pl
ee
n

P = 0.004 

P = 0.008 

Ellekilde et al, 2012 
Submitted to Diabetologia 
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Concluding remarks 

Health monitoring in farm animals is only to a limited 
extent made for the sake of research and the 3R’s 

 
Any other fate than killing after the experiment is 

administratively complicated 
 
The number of farm animals killed for food purposes 

outnumbers the number of  research farm animals by 
af factor 104 
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