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SUMMARY

[tis thought that due to the high virulence of the African swine fever virus its circulation in the Russian Federation is accompanied by a low seroprevalence. However
taking into account a long-term ASF unfavourable situation, the introduction of the virus into the wild boar population, and the occurrence of attenuated viral
variants, the significance of serological testing aimed at the detection of viral antibodies is increasing. To collect field samples of biological material from animals
for molecular genetic, virological, and serological tests, filter paper, as well as swabs, can be used. The specificity and sensitivity of enzyme-linked immunosorbent
assay when testing blood absorbed by filter paper are worse than those shown when testing sera, but they allow effective detection of African swine fever virus
antibodies. It was demonstrated that blood absorbed on filter paper can be used for the immunoblot analysis, but the optimum performance could be achieved
when the immunoperoxidase technique in combination with samples, taken by swabs was used. When comparing results of enzyme-linked immunosorbent assay
performed on sera collected from domestic pigs (infected with ASFV isolates Antonovo 07/14 and Sobinka 07/15), and blood from ear veins absorbed on filter paper
the sensitivity was 88.9%, specificity — 90.6%. However, the use of the immunoperoxidase technique for testing blood from swabs showed 100% coincidence with
ELISA, while testing of sera with immunoperoxidase technique was superior to ELISA in sensitivity. This means blood sampling using swabs may be recommended
for tests after proper validation. This technique can be especially useful for collecting data about infected wild boars because effective eradication strategies are
impossible without such data.
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PE3IOME

(unTaerca, uTo BUIEACTBINE BbICOKOI BUPYNEHTHOCTY BUPYCA adPUKAHCKOI UyMbl CBUHEI! ero LpKynauma Ha Tepputopuy Poccuiickoit Oepepauun conpoBoxaa-
€TCA HU3KOI CeponpeBaneHTHOCTbI0. OfHaKo BBUAY ANUTENbHOMO Hebnarononyuna, BHeAPEHUA B NONYNALMIO ANKOro KabaHa v NoABAeHUA 0CabneHHbIX Bapu-
QHTOB BYPYCa NOBBILUIAETCA 3HAUMMOCTb CEPONIOTNYECKMX UCCNEA0BAHIIA, HaNPaBAeHHbIX Ha BbIABNEHVe aHTUTeN K Bo36yauTenio 6one3uu. [ina cbopa nonesbix
00pasLioB 6110N0rMYECKOro MaTepuana oT XMBOTHBIX C LieIblo MPOBEAEHNA MONEKYNAPHO-TeHETUYECKMX, BUPYCONOTUYECKIX 1 CEPONIOTNYeCKHUX MCCeA0BaHMil
MOXHO MCNONb30BaTb PUILTPOBANbHYH ByMary, a TakXKe 30HA-TaMNOHbI. CNeLMPUUHOCTD 1 YYBCTBUTENBHOCTL TBEPAODAZHOr0 UMMYHODEPMEHTHOTO aHaNK3a
npu uccnenoBaxiny 06pa3LioB KPoBM, HaHeCeHHOI Ha GUILTPOBaNbHYI Bymary, yCTynatT pesynbratam, NonyyaeMbIM NpU UCCIESOBAHIM CHIBOPOTKY KPOBHY,
HO TeM He MeHee N03BOMIAKT C YCNEXoM BbIABAATH CreLuduyeckie aHTUTena K BUpYcy adpuKkaHckoi uymbl cBuHeii. lokasaHa BO3MOXHOCTb UCMONb30BaHUA
dunbTPOBaNbHOA Gymaru, NPONUTAHHON KPOBbHO XKUBOTHBIX, ANIA UCCIEAO0BAHNA METOAOM UMMYHOONOTTIHTA, 0AHAKO ONTUMANBHOTO pe3ynbTaTa yaanoch Jo-
6UTbCA NPy NCNOb30BAHUM IMMYHONEPOKCUAA3HOTO METOAA B COYeTaHNK ¢ Npobamu, 0To6paHHbIMM 30HA-TaMMOHaMIA. [Tpy CpaBHeHUN pe3ynbTaTos TBepLo-
$a3Horo IMMyHOEPMEHTHOr0 aHaNk3a CbIBOPOTOK KPOBH, MONYYEHHbIX OT OMALLHMX CBUHEN (3apaKeHHbIX BUPYCOM adpUKAHCKON YyMbl CBUHEI M30NATOB
AnToHoB0 07/14 1 Cobukka 07/15), U KpoBi, 0TOGPAHHOI Ha GUALTPOBANBHYH ByMary Npu CkapuUKaLIM YLUHBIX BeH, UyBCTBUTENbHOCTb CocTaBuna 88,9%,
cneunduuHocTb — 90,6%. OfHaKo MCnonb3oBaH1e UMMYyHONEPOKCUAA3HOTO METOAA NpU UCCNIef0BaHNM 06pa3L0B BbICYLUEHHOIH Ha 30HA-TaMMNOHe KPOBM Mo-
kasano 100%-e coBnajeHue C MMMyHOGEPMEHTHbIM aHANM30M, B TO BPEMA Kak Npu UCCNES0BaHIN CbIBOPOTKI KPOBU MMYHONEPOKCUAA3HII MeToA npe-
B30LLEN UIMMYHO(GEPMEHTHDIII aHaNK3 No YyBCTBUTENbHOCTU. (leoBaTeNbHO, 0T60pP KPOBI C NpUMeHeHIeM 30HA-TaMMOHOB MOXET ObiTb peKOMEHL0BaH Al
npoBefeHNA UCCNeA0BAHNIA NOCIE COOTBETCTBYHOLLEI Banuaaumn. [JaHHbIA MeTod MOXeT ObITb 0c06eHHO none3eH Ana cbopa MHdopmaLim 06 MHGULIMPOBAHHDBIX
AVKUX KabaHax, TaK Kak ee 0TCYTCTBUE fieNaeT HeBO3MOXHbIM MpuMeHeHue 3deKTUBHbIX CTpaTeryil apasuKaLmm.

KntoueBbie cnioBa: adpukaHckas uyma CBUHel, ceponorinyeckas ANarHoCTvka, TeepaodasHblii UMMyHodepMeHTHbIN aHanu3, IMMYHONePOKCMAA3HbIil MeTop,
UMMYHOBROTTIHT, GUALTPOBaNbHaA bymara, 30HA-TaMMOHbI
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INTRODUCTION

African swine fever (ASF) is a contagious septic disease
of domestic, including ornamental, pigs and wild boars.
The disease can be hyperacute to asymptomatic [1-3].
The global ASF situation continues to deteriorate, threat-
ening global food security. At the moment, more than
50 countries are infected with the disease. Dramatic losses
are reported in Asian countries. For example, more than
100 million pigs have already been killed and died in China
alone [4].

To prevent ASF spread and eradicate the disease in
the population of domestic pigs, strict biological safety
measures, stamping out policy, and the suppression of il-
legal trade in pigs and pig products are required. Itis more
complicated to take similar measures in the wild boar
population due to the necessity to stick to biosafety prin-

ciples in animal habitats and the tendency of the disease
to become endemic if suboptimal eradication strategies
are used. At the same time, evaluating the ASF control ef-
fectiveness is impossible without a properly functioning
system of epizootological surveillance [5].

The presence of the virus in the wild boar population
creates a risk of infection for domestic pigs. After the ASF
virus introduction into the wild boar population, there is
a long-term challenge growing in space and time. In most
countries of the European Union, since the infection was
detected in wild boar, attempts have been made to contain
the infection by reducing the population density and, con-
sequently, the number of contacts between infected and
susceptible animals in order to prevent transmission of the
virus. However, the results of this strategy at an early stage
of epizootics in the infected area were unsatisfactory [6].
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It is believed that the so-called human factor associa-
ted with the violation of veterinary and sanitary rules by
people plays an important role in the spread of ASF [7]. At
the same time, I. Iglesias et al. using the spatiotemporal
analysis, established that in 2007-2013 in the Russian Fe-
deration, wild boars could be a source of infection in the
populations of domestic pigs in 32.23% of cases and in
wild pigs in 28.77% of cases [8].

The presence of infected wild boars increases the com-
plexity of ASF eradication in areas with a large number
of low biosecurity backyards. Wild boars are capable of
forceful invasion into farm ecosystems, which involves
them in the anthropogenic cycle of ASF transmission and
allows them to participate in the spread and persistence of
the virus in previously free areas [9]. Various biotechnical
measures, such as hunting predators and winter feeding
of animals, can lead to an increase in the population of
wild boars and create conditions for the rapid spread of
the infection [10]. Thus, in the system of ASF epizootologi-
cal surveillance and in the complex of measures taken to
eradicate outbreaks, it is necessary to take into account
the presence of a susceptible wild boar population in Rus-
sia. In addition, according to the requirements of the World
Organization for Animal Health (OIE) Terrestrial Code, it is
necessary to regularly monitor the population of wild ani-
mals for the purposes of ASF and CSF status recognition.

At the moment, serological diagnostics is less effec-
tive for the early identification of infected animals than
methods for viral antigen or genetic material detection.
Thus, from the moment of registration of the first outbreak
in 2007 to the present, only a small number of animals
have been found to have antibodies to the ASF virus in
the tests of swine serum samples using enzyme-linked
immunoassay (ELISA) [11].

However, the possibility is not excluded and there is
evidence of the occurrence of attenuated ASFV variants,
and infection with them may not lead to the rapid death
of pigs. Various studies show that in ASF-endemic areas,
mortality decreases and the number of asymptomatic and
chronic cases grows up, which in the future may require
adjustment of the applied diagnosis and control strate-
gies[12,13].

In addition, at large pig-breeding establishments,
where the so-called “naturally occurring death losses” oc-
cur, a mild or asymptomatic course of infection may re-
main unnoticed for up to several weeks [12]. This explains
the importance of diagnostic tests aimed at detecting
antibodies to the ASF virus, which should help reduce the
risk of spreading the disease.

Therefore, in order to determine the real ASF situation,
a fast, effective and reliable laboratory diagnosis is ne-
cessary. At the same time, in addition to the viral genome
identification by polymerase chain reaction (PCR), it is ne-
cessary to conduct serological tests for antibodies. It was
found that if at the beginning of the epizootic, a greater
number of ASF seropositive animals are identified among
young animals, then by the late phases of the epizootic
process, seroprevalence is higher in animals of older age
groups. This fact is probably related to the presence of in-
fected, not convalescent boars [14].

Itis believed that due to the high virulence of the ASFV,
its circulation in the Russian Federation is associated with
low seroprevalence [15]. Nevertheless, serological tests

can contribute to the early detection of the disease in
wild boar and increase the effectiveness of diagnostic
tests used in parallel with virological (molecular biologi-
cal) diagnostic methods, which can reduce the potentially
dramatic consequences of ASF spread [5].

These methods require an appropriate infrastructure
and technology for the rapid detection of seropositive
wild boars [16]. One of the possible solutions may be the
use of immunochromatographic methods [15, 17]. How-
ever, they are expensive for large-scale screening tests and
are not always applicable [18]. An alternative solution is to
detect antibodies in the tissues of internal organs (spleen,
lungs, liver) or in the saliva of infected animals [19]. Of all
the sample pools tested by researchers in 2008-2012, the
percentage of antibody detections in pig tissues using in-
direct immunofluorescence assay was 45% [20]. However,
the concentration of antibodies in such samples, as a rule,
is not comparable with their concentration in serum.

By itself, the technology currently used for sampling
serum into test tubes with a coagulation activator has
shortcomings. Thus, hemolysis is a big challenge, since it
is difficult to comply with the technology of sample prepa-
ration and transportation in the field, which can lead to
false positive results during laboratory diagnostics.

There are a large number of disposable consumables
for blood collection available on the market, containing
components that accelerate coagulation and facilitate
the process of separating serum from a clot. However, the
instructions for use do not always provide the necessary
information about the composition and properties of all
additives. As a result, there may be errors in the results
of immunoassay when using blood sampling kits, mainly
when testing fragile analytes (cytokines, etc.), which do
notinclude antibodies. On the other hand, some additives
are able to interact with antibodies and induce their con-
formational changes regardless of the type of the solid
phase used [21], which can lead to a decrease in the im-
munospecific activity of antibodies [22].

In the Russian Federation, it is not uncommon for hun-
ters not to send biological material from shot wild boars
for testing or not to report detected fallen animals, despite
the fact that this is prescribed by the current veterinary
regulations [23]. A simple explanation for this is the lack
of consumables and the difficulty to take blood samples
from dead animals. In order to expand ASF surveillance in
the wild, to increase the probability of detecting infected
animals and increase the sampling coverage, a simple and
inexpensive method of blood sampling on filter paper (FP)
can be used. The simplicity of sampling and transportation
of samples using FP can help hunters in solving logisti-
cal problems of delivering samples to the laboratory [24].
Blood samples can be taken without any special equip-
ment and special training, including from recently shot
animals. This approach will allow agent identification and
antibody testing, using a single sample easily obtained in
the field [25].

At the same time, swabs are successfully used for vi-
rological studies, which is especially important when car-
casses of wild boars are found, since their destruction is
an important link in anti-epizootic measures, and the na-
tural decomposition of the remains can take from several
days in the summer to several years under appropriate
conditions [26].
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The use of FP samples and swabs for serological studies.
The method of drying adsorbed blood on FP with subse-
quent elution and testing of various analytes has been
successfully used in diagnostic tests since 1927 [27].

Currently, FP is an affordable option for collecting bio-
logical samples to diagnose various infectious diseases
by serological and molecular biological methods. At the
same time, the sensitivity and specificity of solid-phase
enzyme-linked immunoabsorbent assay (SP-ELISA) when
using FP decrease compared to the use of blood serum,
although in most cases it remains at an acceptably high
level [25, 28-30]. However, reduced sensitivity is a poten-
tial limitation of FP samples in protocols that require un-
diluted serum [28].

Modern FP can be divided into two main types. The
first is carriers specially designed for the storage and iso-
lation of nucleic acids. This type of FP is impregnated with
substances that lyse cells, denature proteins, inactivate
biological material and protect nucleic acids from the nuc-
lease action. Carriers of the second type do not contain an
inactivation component and can be used for virus isolation
and serological studies [31].

When comparing the effectiveness of antibody detec-
tion by the ELISA method for blood samples adsorbed on
FP and SP-ELISA serum samples obtained from pigs, the
results of the studies showed comparable sensitivity [31].
It has also been shown that the ASF virus is isolated from
the blood-soaked FP after 9 months of storage at 37 °C
on a sensitive cell culture and can be genotyped. Never-
theless, the use of FP for the detection of genetic material
goes along with the decrease in the sensitivity [32].

Blood sera can be stored frozen for a long time. How-
ever, their subsequent testing shows a progressive de-
crease in the number of detected antibodies by most of
the diagnostic methods used [28]. Various studies have
shown that samples adsorbed on FP can be stored for a
relatively long period with a slight decrease in the titer
due to antibody destruction. Using immunoblotting, it
was found that a decrease in the titer of antibodies is ob-
served in all detectable protein epitopes [33].

Temperature and humidity play an important role in
the degradation of the analyte [29]. For example, the
antibody titer to the human immunodeficiency virus
decreases by approximately 15% during 30 days of sto-
rage at room temperature and uncontrolled humidity. At
higher temperatures, titer loss increases. Samples stored
under controlled humidity conditions (with a dissectant)
at room temperature remain stable up to 190 days.
At low temperature and humidity, antibodies to the hu-
man immunodeficiency virus on FP are stable for at least
56 months [33].

In the experiments of P. S. Curry et al. when comparing
samples on FP after one year, compared to frozen serum
stored for the same period, sensitivity was > 88% (for all
but two assays), and specificity remained > 90% [28].

General recommendations for increasing the storage
period is the need for complete drying of the blood ap-
plied to the FP, storage in a place protected from direct
sunlight and at a humidity of no more than 30%. For short-
term storage (up to two years) at a temperature of 4 °Cit is
recommended to use re-sealable zipper storage bags (zip-
locks) with a dissector and a humidity indicator. Long-term
storage is recommended at minus 70 °C [28, 33].

Thus, an important link in the diagnosis of various infec-
tious diseases is the observance of temperature conditions
during the transportation of samples to the laboratory and
their storage. For example, according to the World Health
Organization, more than 50% of the vaccines produced
in the world are lost. At the same time, vaccine losses in
unopened vials are usually associated with cold chain
and logistics problems [34]. Twenty-five percent of the
vaccines produced in the world are delivered to the des-
tination in various stages of degradation due to violation
of conditions during delivery [35]. Moreover, according to
the Global Alliance for Vaccines and Immunization, half of
the health care institutions in the poorest countries do not
have access to electricity at all, and only 10% have uninter-
rupted power supplies [36].

At the same time, the practice of using swabs by many
laboratories for sampling and testing by various methods
(PCR, commercial ELISA kits) demonstrates the versatility
of the samples obtained, as well as the simplicity of their
adaptation to the conditions of a particular laboratory.

Therefore, swabs and FP are a good option for serum
sampling to perform tests for ASF. They have a number of
advantages: the samples adsorbed on swabs or FP are easy
to handle, can be stored for long periods, can be separated
if repeated or additional diagnostic tests are required. Thus,
it is a practical, inexpensive and simple approach for ASF
epizootological surveillance in wild boar [30].

The aim of the work was to experimentally confirm the
possibility of using filter paper and swabs in sampling for
serological testing aimed at detecting ASFV specific anti-
bodies, as well as comparing various methods of testing
and sampling.

MATERIALS AND METHODS

The following materials were used for studies and ex-
periments:

— domestic pigs (crossbreeds of large white, landrace,
duroc breeds), delivered from a farm, free from major in-
fectious diseases of pigs of the Vladimir Oblast;

- wild European wild boars (8 animals, age 3-4 months),
imported from the ASF free farm of the Kostroma Oblast;

— ASFV isolates: Shikhobalovo 10/13, isolated from
adead wild boar in the territory of the Yuryev-Polsky Raion
of the Vladimir Oblast; Antonovo 07/14, isolated from a do-
mestic pig in the village of Lobok, Nevelsky Raion, Pskov
Oblast; Sobinka 07/15, isolated from a wild boar in the
hunting farm of the Vladimir Oblast; low virulent ASF vi-
rus of the 60" passage, obtained in cell culture CV-1 - ASF/
ARRIAH/CV-1/60;

- Class 3 filter paper (Whatman®, UK);

- swab (cotton swab) with a viscose tip (Ningbo Greet-
mede Medical Instruments Co., Ltd, China).

All animal experiments were carried out in strict accor-
dance with the interstate standards for the care and use of
laboratory animals adopted by the Interstate Council for
Standardization, Metrology and Certification, as well as in
accordance with the requirements of Directive 2010/63/EU
of the European Parliament and of the Council of the
European Union of 22.09.2010 on the protection of ani-
mals used for scientific purposes.

Enzyme-linked immunosorbent assay was performed
using the INgezim PPA Compac kit (Ingenasa, Spain) in
accordance with the kit instructions.
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Immunoblotting was performed using commercial
reagents (CISAINIA, Spain) in accordance with the manu-
facturer’s instructions.

The immunoperoxidase technique (IPT) for detecting
antibodies to the ASF virus was carried out in accordance
with the guidelines of the FGBI“ARRIAH"".

RESULTS AND DISCUSSION

During the bioassay on wild boars and domestic pigs
infected with the ASFV Shikhobalovo 10/13 isolate [3],
the possibility of using FP for blood sampling from dead
wild boars and subsequent testing for antibodies was
evaluated. For this purpose, a few hours after the death of
the animals the filter paper was soaked in the unclotted
blood flowing out the dissected vessels in the process of
the partial evisceration during the autopsy, mainly in the
thoracic cavity. Since systemic biochemical processes take
place in the blood after the death of the animal, blood
must be sampled as soon as possible. It is advisable to
use whole blood, since, despite the fact that the serosan-
guinous fluid contains antibodies, it is not equivalent to
whole blood [28]. Paired blood samples were taken from
domestic pigs into test tubes with a coagulation activator
and on FP.

The filter paper was dried at room temperature in
the animal facilities and placed in separate re-sealable
bags. About 0.5 cm? of blood was required to impregnate
1 cm? of FP. ELISA was performed 3 days after sampling.
The ASF ID Screen® African Swine Fever Indirect (IDvet,
France) kit for the detection of ASFV antibodies is commer-
cially available, which has a protocol for testing blood filter
paper samples [24]. There are also specially manufactured
versions of commercial kits for testing FP samples [31].
However, in this experiment, the possibility of using the
Ingezim PPA Compac kit (Ingenasa, Spain) followed by
immunoblotting confirmation was tested.

During immunoblotting testing of a sample taken from
a wild boar, the several slightly colored stripes were ob-
served on the nitrocellulose membrane, which indicates
the formation of an immune complex in areas containing
ASF virus proteins and, consequently, the presence of anti-
bodies in the sample. Stripes are not formed when testing
negative FP samples. When comparing samples obtained
from a hyperimmune piglet by the conventional method
and using FP, it is seen that the intensity of staining de-
creases in all areas of the nitrocellulose membrane coated
with a specific antigen. However, the samples remain po-
sitive.

Various methods of using FP were studied. In the first
case, the paper was placed in the sample buffer in a vo-
lume of 5 cm? on 5 cm? of the FP area, which is comparable
to the ratio prescribed in the instructions for the serum
kit, and was kept at room temperature for 5 minutes for
elution. The resulting eluate was introduced in a volume
of 0.1 cm? per well as test samples.

In the second case, the FP placed in the sample buffer
was kept for 3 minutes in a homogenizer with active stir-

" Metodicheskie rekomendatsii po vyyavleniyu antitel k virusu afrikanskoi
chumy svinei immunoperoksidaznym metodom = Methodological
recommendations for the detection of antibodies to the African swine
fever virus by the immunoperoxidase method: approved by FGBI “ARRIAH"
on 19.11.2020 No. 68-20. Vladimir: FGBI“ARRIAH"; 2019. 12 p. (in Russ.)

ring. Before being introduced into the wells of the micro-
plate, the eluate was centrifuged to precipitate the formed
blood elements and FP particles for 3 minutes at 1000 g.

In the third case, circles with a diameter of about 3 mm
were cut out of the dry FP and placed in the well of a micro-
plate with a buffer added. According to V. G. Pomelo-
va et al., within one hour, more than 90% of antibodies
are extracted from a disk with a 3.2 mm diameter placed
in the well of a coated microplate [25]. However, taking
into account the average FP impregnation capacity, the
blood:buffer ratio was approximately 1:30, which is lower
than the serum working dilution of the kit used (1:2).

For a reliable comparison of test methods for samples
obtained by different methods, it is necessary to compare
paired samples of blood applied to the FP and blood se-
rum taken from live animals. However, in our experiment,
due to the high viral virulence, which leads to rapid death,
the animals did not have time to develop antibodies. In
blood samples taken 2 or 3 days before death (6-12 days
after infection, according to the sampling schedule - once
every 3 days), antibodies were not detected in serum.
Therefore, the blood applied on the FP during autopsy was
tested using SP-ELISA and compared with the results of
immunoblotting, since this method is highly specific and
highly sensitive.

When comparing the SP-ELISA results of sera obtained
from domestic pigs (infected with ASFV isolates Antono-
vo 07/14 and Sobinka 07/15), and blood sampled on FP
during scarification of the ear veins, sensitivity was 88.9%
(with a 95% confidence interval — from 65.3 to 98.6%),
specificity — 90.6% (79.3-96.9%).

The sensitivity of the method using FP circles cut out by
the well diameter, placed directly into the well of a micro-
plate with a buffer, was low when tested by this kit. Pro-
bably, this method can be recommended only for use in
kits that allow high dilution of samples or using staining
enhancers. The method without centrifugation showed a
large number of false positive results. The method with
homogenization and centrifugation of the sample showed
the best sensitivity and specificity (Table 1).

When studying the results presented in Table 1, it can
be seen that the use of FP leads to both false positive and
false negative results. When comparing the data obtained
by testing of FP blood samples using immunoblot analysis
and SP-ELISA, it was found that one negative sample also
showed a false positive result and SP-ELISA.

The results obtained in this experiment are consistent
with the data published by T. Randriamparany et al. [31],
who tested ASF FP blood samples. In the mentioned
work, slight decrease in sensitivity was also observed. At
the same time, the authors concluded that the method of
blood sampling using FP is a suitable method for collec-
ting and storing samples.

In the experiments conducted by J. Carlson et al., tes-
ting blood swab samples by commercial ELISA kit when
compared to serum samples showed sensitivity of 93.1%
(95% confidence interval, 83.3-98.1%), and 100% specifi-
city (95.9-100.0%). The authors, therefore, concluded, that
the swabs are suitable for sampling and subsequent tes-
ting for ASFV antibodies by ELISA. In addition, field tests
of swabs during sampling from decomposed carcasses
of wild boars in an endemic area of Estonia by PCR also
showed high accuracy of the results [26].
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Table 1
Comparison of sensitivity and specificity of SP-ELISA and immunoblot analysis
when testing sera and blood absorbed on filter paper

SP-ELISA

Immunoblotting
Pos. 16 5 21 3 1 4
Neg. 2 48 50 0 4 4
Total 18 53 A 3 5 8

pos. — positive result;
neg. — negative result.

In the current conditions, when there is practically
no testing for ASFV antibodies performed in wild boar
samples, the use of methods that simplify the sampling
procedure from wild animals, even taking into account
some decrease in sensitivity, will enable to collect valuable
information about the dynamics of ASF spread. Therefore,
the possibility of detecting antibodies using a more sensi-
tive immunoperoxidase technique (IPT) was tested.

To compare the methods of blood sampling, IPT
and ELISA were used. The samples were represen-
ted by blood collected by ear vein scarification using
swabs (Fig. 1), as well as serum taken from domestic pigs
on the 10" and 31 days after infection with ASF virus
(ASF isolate/ARRIAH/CV-1/60). The results of the tests are
presented in Table 2.

Thus, the use of IPT for testing dried blood swab
samples (Fig. 2) showed a 100% match with ELISA, while
IPT used for testing serum even surpassed the sensitivity
of ELISA. Therefore, blood sampling using swabs can be
recommended for testing after appropriate validation.

This method will be especially useful for collecting infor-
mation about infected wild boars, since the lack of data
makes it impossible to use effective eradication strategies.

Wild boar play an important role in the ASFV spread.
Disease surveillance can be based both on testing of dead
boar carcasses (passive surveillance) and on the detection
of virus or antibodies in shot/caught wild boars (active
surveillance). Wild boars can be a reservoir for the infec-
tion, regardless of the virus circulation in the population
of domestic pigs. At the same time, passive surveillance
provides a higher probability of early detection of ASF,
especially during the first year in the early stages of the
epizootics.

The use of serological testing methods has a low diag-
nostic value at the initial stages of the epizootics. Never-
theless, active surveillance aimed at the identification of
seropositive wild boars may be preferable at later stages
(in the endemic phase) of the epizootics [5].

Consequently, in order to increase the effectiveness of
ASF epizootological surveillance in wild boar, especially at

Fig. 1. Blood sample absorbed on the swab
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Table 2

Comparison of results of serum and blood swab testing by ELISA and immunoperoxidase technique

Days after infection ELISA (serum) IPT (swabs) IPT (serum)
10 + 1:20

1:320
10 + 1:5160 1:81920
10 - - 1:20
10 + 1:640 1:640
31 + 1:20 1:320
31 + 1:1280 1:20480
31 + 1:1280 1:10240
31 + 1:80 1:5160
31 + 1:160 1:40960
31 + 1:160 1:81920

Fig. 2. Stained cytoplasm of infected cells when testing blood samples from swabs

(magnification 400x)

the late stages of epizootic, serological tests are necessary,
while the use of alternative sampling methods is justified.

CONCLUSION

The use of even the most highly accurate diagnostic
methods may be limited by the quality of the delivered
samples. And since it is required to detect not only
the ASFV antigen or genetic material, but also antibodies
to it, an alternative may be blood sampling using FP or
swabs. Thus, it is possible to take samples from recently
died and shot animals. In domestic pigs, blood samples

can be collected by simple scarification of the ear vein
without the use of test tubes, which reduces the risk of
environmental contamination when they are destroyed
or unintentionally opened, since the sample is not fluid.
The use of FP as a sample carrier can reduce the amount
of space required for long-term storage of the sample in
a frozen state. The disadvantages of such sample prepara-
tion include a decrease in the sensitivity of the diagnostic
methods used, however, the use of FP allows increasing
the mass coverage of tests for the main purposes of the
surveillance (early detection, prevalence determination,
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and evidence of the population freedom). Therefore, the
concept of using swabs and IPT is very promising, and in
some cases there is no alternative, especially after appro-
priate validation and, possibly, the selection of swabs that
provide more effective adsorption of samples, and can
be recommended for the detection of ASFV antibodies
in wild boar and domestic pigs. This approach combines
the advantages of using FP with the high sensitivity and
specificity of this diagnostic method.

The use of FP or swabs is most feasible when conduc-
ting mass screenings of target animal populations within
the ASF surveillance (including during state monitoring).
Blood samples can be collected using this method any-
where by minimally trained personnel, while the cold
chain is not required to be maintained.

There are various special types of FP and swabs, there-
fore, it is necessary to select a material that ensures effec-
tive adsorption of the sample, optimal cost of collection,
transportation and storage of samples. Before use, cali-
bration will be required for the corresponding method, or
a diagnostic kit.
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