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• Large, complex, envolped DNA-Virus, replicates  

    primarily in macrophages  
– Why is this important? 

• Large and complex: Multiple factors that help the virus to modulate and evade the 
host immune system  one of the difficulties in vaccine production 

• Replication in macrophages: antibodies can be detrimental, replication in 
designated phagocytes 

• Enveloped: important for the choice of disinfectants 

• DNA: stable, rather slow evolution (in general) 

• ASFV is the only known ARBO virus with a DNA genome 
– ARBO: arthropod borne virus 

• ASFV has a soft tick vector (replication in the vector, transmission)  

• So far no relevance of soft ticks for Central Europe 

• Vector has to be included in control measures  

• For the completeness:  
– Genus Asfivirus in the Asfarviridae family 

The causative agent 

„ASFAR“ 

African 

Swine 

Fever 

And 

Related viruses 



Tenacity:  

• 3 h at 50°C 

• Up to 10 days in feces, even longer periods mentioned in old 

publications (>3 month under favourable conditions) 

• Up to 70 days in blood at room temperature 

• Up to 15 weeks in cooled pork 

• Up to 6 months in conserved ham 

• Up to 18 months in cooled blood (fridge) 

• Years or even decades in frozen carcasses and pork 

 

pH stability:  

Inactivation at pH <3,9 and >11.5 

Serum (proteins) has a strong stabilizing effect: 21 h at pH 13,4! 

 

Disinfection: 

• Commercial disinfectants for enveloped viruses, e.g. Vennovet 

• Peracetic acid, formic acid 

• Hypochlorite, iodine, quarternary ammonium compounds 

• Lime slurry, (caustic lime) 

 

Heat treatment: 70°C für 20 min; 60°C 30 min… 

Stability of the virus 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjc-9j8tp7ZAhUSDuwKHUBDCkoQjRx6BAgAEAY&url=https%3A%2F%2Fwww.vitapowershop.ch%2FNaturkost%2FGetreide-Chia-Linsen%3A%3A%3A2_25.html&psig=AOvVaw2Kh9PfXWbVnmgRxfWxI00J&ust=1518457983296580


Wirte 

- Domestic pigs  

 

- Wild pigs, e.g. European wild boar   

 

- Warthogs 

 

- Soft ticks of the Ornithodoros genus   

ASF is not a zoonosis… X X Ornithodoros moubata 
Picture: R. Klein 

 

X 

Host species 



Source of warthog pictures: Natur-Lexikon.com, Frank Stober und http://www.imagesofafrica.co.za/ 

Sylvatic cycle in Africa 

Young warthogs in the burrow – 

High viremia, source of infection for soft ticks  

(Ornithodoroos moubata) 

Persistently infected adult warthogs do not show  

high level viremia but may carry infected ticks 

Trans-stadial and trans-

ovary transmission 

Cycle in domestic 

pigs and wild boar 

Introduction into the 

domestic pig population 

O. erraticus  played a 

role as vector on the 

Iberian peninsula 

European wild boar are as 

susceptible as domestic pigs 

and played a role on Sardinia 

and in the Caucasus/Russia 

? 

Direct contact, 

swill feeding 

Indirect contact 

Transmission pathways 

http://de.wikipedia.org/w/index.php?title=Datei:Africa_satellite_plane.jpg&filetimestamp=20050328004603
http://sanidadanimal.info/cursos/asf/img/caps/c5i2.jpg
http://www.preistrend.de/img/art/162643.jpg
http://www.horn-tierzuchtgeraete.de/images/product_images/popup_images/3246_0.jpg


Clinical signs in domestic pigs 

• First signs are observed app. four days post infection: High fever, reluctance to move, inappetence, 

huddling, it is „too quiet“ when you enter the stable 

• Some animals develop conjunctivitis and gastro-intestinal signs (vomiting, diarrhea)  

• With progression of the disease, animals become somnolent, appear desorientated, and show dyspnea 

• In the final phase, affected animals may show petechiae or map-like bleedings and cyanoses as well as 

seizures and haemorrhages (epistaxis, bleedings from the anus) 



Clinical signs in wild boar 

• In general no differences observed between domestic pigs and wild boar (skin lesions cannot be seen) 

• No age dependence of clinical signs with highly virulent strains 

• General observation from lab and field: young animals survive more often 



Pathology  

Animals that die from ASF show lesions in lymphnodes, lungs, kidney, and spleen: 

• Ebony-colored, bloody and enlarged lymphnodes, especially in the gastro-hepatic area, throat, 

and kidney 

• Froth in lungs and trachea (lung edema), lung haemorrhages 

• Petechia in the kidneys, kidney infarctions  

• Haemorrhages in other organs 





„Group dynamics“ of ASF  

• Oral infection is rather inefficient (remember that the virus is optimized for tick transmission) 

• In the majority of cases, rather high virus doses are needed for oral infection and not all inoculations 

result in infection (~10.000 HAU) 

• An infected animal dies with high probability, but not all animals in a stable/pen have to be infected  

• The virus is found in high amounts in blood of diseased animals, much less in feces and saliva  

• Contagiosity can be moderate or even low if no blood shedding occurs!  

• Even with close contact, some animals may go uninfected (see pictures above) 

• In units with separate pens, the disease may stop after one or some pens 

• Transmission after an isolated introduction can be sluggish  

• Fulminant courses are seen in breeding farms where abortions and thus blood contact is frequent 



The main target: carcasses… 

Source: Food and Veterinary Service of Latvia 

• Sampling is not easy 

• Rotten carcasses are smelly and disgusting…  

• Some organs are not available anymore 

• Blood (decent fluid) is not available  

• Some carcasses are just skeletons  



Alternative Sampling  



„Point-of-care“ Diagnostics 



A variant virus… 

Zani et al., 2018 



Biological characterization of the variant 

Moderate/rather low virulence in potbelly mini pigs and domestic pigs 

18 dpi 

No transmission to fetuses of infected sows 



Dr. Jekyll and Mr. Hyde?  

The plan: use the variant to answer the question 

whether the variant can protect against the co-

circulating virulent virus strains 

Studien Design: 

• Inokulation of five wild boar of different age calsses 

with the variant ASFV „Estonia P2“ 

• Challenge with ASFV „Armenia08“ (the „Killer“) 

Infection with the 

attenuated phenotype 

Challenge with 

ASPV Armenia 
Necropsy 

Photo by Henry Van der Weyde (1838-1924; London, England) - http://www.photography-museum.com/jekyll.html / 

Originally uploaded to en.wikipedia 



Plans can be changed… 

days post infection

0d
pi

1 
dp

i

2 
dp

i

3 
dp

i

4 
dp

i

5 
dp

i

6 
dp

i

7 
dp

i

8 
dp

i

9 
dp

i

10
 d

pi

11
 d

pi

12
 d

pi

13
 d

pi

14
 d

pi

15
 d

pi

16
 d

pi

17
 d

pi

s
u
rv

iv
a
l 
ra

te
 [

%
]

0

20

40

60

80

100

120

• Highly virulent phenotype with severe 

clinical signs already in the first week 
• Typical lesions… 

What is the moral of the story?  we still do not know the virus… 



Myths and Facts – Carcasses… 

Opinion: It is impossible to detect carcasses 

 We are looking for the increased (!!!) occurrence of carcasses 

Pictures: Edvīns Oļševskis, LV 



• Opinion: Wild boar is canibalistic 

• Opinion: Carcasses are gone within 48 h 

Probst et al., 2017 
 Not so easy!!! 

Myths and Facts – Carcasses II 



Are all survivors carriers? 

Myths and Facts – Carrier 

Not in our hands… survivors did not 

transmit to sentinels and virus was not 

found in the surviving animals 



Are all convalescent animals cariers and if so, 

for life? 

The Carrier-Question 

Observations from long-term animal studies: 

• Survivors carry the virus for a long time and viral genome even longer 

• However, virus detection ends roughly at day 50 

• No transmission after day 50 from survivors to commingeled sentinels 

• Survivors were negative in all organs after 165 days 

• Percentage of true carriers is probably rather low 

• Biological impact? 



Mysterious Transmission 



Five grams of gamma-irradiated ingredients (in 50 mL mini bioreactor tubes) were spiked 

with 100 μL of MEM (minimum essential media, Gibco, ThermoFisher Scientific, Waltham, 

MA, US) containing 1 x 105 tissue culture infectious dose 50 (TCID50) of each virus [12]. 



Gary Kramer - National Digital Library of the United States Fish and Wildlife Service 





Hunting rest 

Incentives 
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Removal of 

carcasses 

Reduce public 

Intensify 

hunting 

Poison 

Control options… 



https://www.fli.de/de/aktuelles/tierseuchengeschehen/afrikanische-schweinepest/ 

How can we control the disease and is there a „gold standard“? 

Zone 

Maßnahme Vorteile Nachteile Kommentare 1 2 3 

   Jagdruhe  Tiere in der Kernzone halten, 
Ausbreitung der ASP verhindern, 
durchseuchen lassen 

 Andere Tierarten müssen u.U. zur 
Erfüllung der Abschusspläne gejagt 
werden 

 Steht im Gegensatz zur intensiven 
Fallwildsuche 

 

   Ansitzjagd auf andere 

Wildarten 

 Erfüllung der Abschusspläne  u.U. Beunruhigung des Schwarzwilds  

   Drückjagd  Gezielte Beunruhigung und Bejagung, 
damit Reduzierung der 
Schwarzwildpopulation 
 

 Gefahr der Seuchenverschleppung aus 
der Kernzone heraus 

 Drückrichtung ist mit der 
Bewegungsrichtung des Schwarzwilds 
nicht immer identisch, windabhängig 

 Muss revierübergreifend erfolgen, 
Absprachen sind notwendig 

Landes- und Staatsjäger 

müssen unterstützen, 

Hobby-Jäger können 

dies allein nicht leisten 

   Einsatz von Drohnen  Aufspüren von Kadavern  

 Aufspüren von Rotten in großen 
Schlägen, die nicht einsehbar sind 

 Kosten  

 Sachkenntnisse notwendig  

 

   Einsatz von 

Wärmebildkameras 

 Aufspüren von Rotten 

 Charakterisierung der Population 

 Gezielte Bejagung 

 Waren bei KSP nicht zielführend 
(Wildschweine im Winter weniger gut 
zu sehen aufgrund dicker Isolierung) 

 Sehr hohe Kosten für geeignete 
Kameras 

 

   Einsatz von 

Hubschraubern 

 Aufspüren von Rotten in unwegsamen 
Gebieten (z.B. Schilfgürtel) , 
Charakterisierung der Population, 
gezielte Bejagung 

 Kosten 

 Starke Beunruhigung des Wildes, 
unkontrollierte Flucht 

 

 

        

 

ASP-Früherkennung 

Was ist zu tun, wenn Fallwild gefunden wird? 

 

Ein Eintrag der Afrikanischen Schweinepest (ASP) führt aufgrund der hohen Sterblichkeit (ca. 90 %) in 

allen Altersklassen zu einem vermehrten Auftreten von Fallwild. Die Untersuchung tot aufgefundener 

Wildschweine ist somit eine wichtige Säule der Früherkennung.  

 
(Fotos: Edvīns Oļševskis, Lettland) 

Was ist zu tun, wenn Fallwild gefunden wird? 

1. Der Fund von Fallwild ist der zuständigen Behörde (Veterinäramt) anzuzeigen. Dies sollte im 

Regelfall durch einen Anruf erfolgen. Über die Erweiterung der Tierfund-App sollte diskutiert 

werden. Die Markierung und Georeferenzierung der Fundstelle erleichtert das weitere Vorgehen. 

Ggf. Foto der Fundstelle und des Tierkörpers (ggf. über die App übermitteln). 



Von unbekannt - BSB München, cgm 19, f. 50v, Ausschnitt, Bild-PD-alt, 

https://de.wikipedia.org/w/index.php?curid=615232 

Jack of all trades device? 

Grail of control measures? 

ASF vaccines 



What ASF did not do after its re-introduction into the EU: 

• No explosive spread to the West 

• No self-termination of outbreaks 

Lessons learned: 

• Contagiosity was overestimated 

• Endemic cycles were established in the wild boar population, independently from 

domestic pigs 

• The contaminated habitat plays a crucial role 

• Transmission routes are often „golden bullet events“ with very low probability but 

high impact, risk assessments and predictions are most difficult (would you have 

guessed that grass is an important factor?) 

• Lethality is still high but mortality can be low, especially at the beginning of an 

epidemic  

• There are some virus variants with lower (moderate) virulence; these viruses seem 

to have a disadvantage in wild boar (disappeared quickly)  

• Surviving animals carry the virus for a long time and genome even longer; however, 

the percentage of animals that do not eliminate the virus in the end is very low 

(not existent in our long-term experimental studies), no transmission from true 

convalescent animals to sentinels 

• Antibody detection does not have a predictive value towards the outcome of the 

infection 

 

X X 



Thanks for your attention! 


