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Infectious Dose of African
Swine Fever Virus When Consumed
Naturally in Liquid or Feed

Megan C. Niederwerder, Ana M.M. Stoian, Raymond R.R. Rowland, Steve S. Dritz,

Vlad Petrovan, Laura A. Constance, Jordan T. Gebhardt, Matthew Olcha,
Cassandra K. Jones, Jason C. Woodworth, Ying Fang, Jia Liang, Trevor J. Hefley
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African swine fever virus (ASFV) is a contagious, rapidly
spreading, transboundary animal disease and a major
threat to pork production globally. Although plant-based
feed has been identified as a potential route for virus in-
troduction onto swine farms, little is known about the risks
for ASFV transmission in feed. We aimed to determine the
minimum and median infectious doses of the Georgia 2007
strain of ASFV through oral exposure during natural drink-
ing and feeding behaviors. The minimum infectious dose of

i ligui % di ulture infectious dose
(TCIDy,), compared with 104 TCIDy, in feed. The median in-
fectious dose was 10'? TCID,, for liquid and 1088 TCID,,
for feed. Our findings demonstrate that ASFV Georgia 2007
can easily be transmitted orally, although higher doses are
required for infection in plant-based feed. These data pro-
vide important information that can be incorporated into risk
models for ASFV transmission.

frican swine fever virus (ASFV) is an emerging threat

to swine production in North America and Europe.
During the past decade, ASFV has spread into Eastern Eu-
rope and Russia (7,2) and most recently into China (3.,4)
and Belgium (5). Disease caused by ASFV is characterized
by severe disseminated hemorrhage, and case-fatality rates
approach 100% (6). The virus is a member of the Asfar-
viridae family and is the only known vectorborne DNA
virus (7). Challenges to disease control include the lack of
available vaccines and the potential for ASFV to become
endemic in feral swine and ticks (8). Because no effective
vaccine or treatment exists, preventing ASFV introduction
is the primary goal of disease-free countries. Mitigation
strategies during an African swine fever (ASF) outbreak
are centered around restricting pig movement and conduct-
ing large-scale culling of infected herds. It is estimated that
the introduction of ASFV into the United States would cost
producers >$4 billion in losses (9).

Author affiliation: Kansas State University, Manhattan, Kansas, USA
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Historical outbreaks, including the introduction of
ASFV into the Caucasus region in 2007 and subsequent
spread into Russia, have been attributed to feeding con-
taminated pork products (/) or direct contact with pigs
(10). ASFV survives in meat and blood at room tempera-
ture for several months (/7,72) and is resistant to tem-
perature and pH extremes (/3). Molecular characteriza-
tion of the more recent ASFV incursions into China (4)
and Siberia (/4) demonstrate similarity in viral isolates to
the Georgia 2007 strain of ASFV. These outbreaks have
occurred in herds separated by thousands of kilometers
(15). For example, ASFV spread =2,100 km from the city
Shenyang in northern China to the city Wenzhou, south of
Shanghai, in =3 weeks (/6). Also, an ASFV incursion has
been reported recently in a large-scale, high-biosecurity
farm in Romania (/7). Contaminated water from the Dan-
ube River has been implicated in introducing ASF onto
the ~140,000-pig breeding far ______ . —
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Table 1. Replicates of pigs orally exposed to ASFV in liquid or feed based on a sequential adaptive experimental design to determine
the infectious dose of ASFV when consumed naturally*

has been recognized as a majc

duction of porcine epidemic d: Dose ASFV, Liguid media replicates, no. tested (no. positive) Plant-based feed replicates, no. tested (no. positive)
States in 2013 (19-24). The 1 _1ClDsp 1 2 3 4 5 6 7 1 2 3 4 5 6 7
epidemic diarrhea virus under: 1 (Q° e e = e 3(3) = 5 (0) = 2 = = = = o
the risk that feed plays in the 1 _ _ _ _ _ _ _ _ _ _ _ _
boundary animal diseases. No :I| 82 B 42) £3) 5 (_1 7T 2 ) 22 - - - - - - - -
risk for ASFV transmission tk 3
ents are limited. 10 5 (5) 1 0) - - - - - - 5 (0) - - - - -
In 2014, the introduction : 10 = = =] = = 3 (3) = 5 (2) o= =] - &3 = e
via was associated with the fer 1% - — - - o = = = = 5 (2) 5 (Z)T o o &
fresh grass or crops to naive pi 108 e - - - - - - : . i N i 3 (O) e 5 (2)
work lilas demousnateld that AS 107 _ _ _ _ _ _ _ _ _ _ _ 2 (0) 3(2) _
ents, such as conventional soy s
meal, soy oil cake, and cholin 10 = - = = = - - = — - - = 2 (1 ) -

ing trans-Atlantic shipment f
United States (27). These repo
ASFV might be attributed to 1
routes, such as feed or water.

*Data are shown for the 5 infected pigs. In each replicate, 1 negative control pig was present
infectious dose; —, no pigs tested.
TOne pig in each of these replicates died before 5 days postinoculation for causes other than ASF and was eliminated from the data analysis.
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. ASFV, African swine fever virus; TCIDso, 50% tissue culture
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