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ABSTRACT

Classical swine fever (CSF) is one of the diseabas have caused major economic damages during the
last decades. Although considerable progress hars ipade in the eradication and prevention of teeadie, the threat for
an epidemic still exists. Eradication measures IhafAia are based on stamping-out in case diseasasfgected and
confirmed on pig holdings. Vaccination with “contemal” live attenuated vaccine is used as an aitdit tool to
eradicate the disease. The aim of this study wavatuate sero-prevalence against CSF virus in dtengigs. To realize
it 1000 blood samples were collected, from 16 negid hese sapmles were tested by ELISA Ab (Pribeck CSFV 2.0)
for detection of antibodies against CSF virus Egcgprotein in serum. Control aimed rural areasheut excluding
concentrated swine growth complexes. Testing shgwedence of specific antibodies against CSFV & (177,6%) of

serum samples.

To evaluate this positivity is necessary a thoroaglalysis, taking in consideration the vaccinatised in
different parts of our country, as a measure tdrobithe disease. Detection of antibodies doesnegessarily mean that
the animal is infected. Virus Neutralization TegN{T) for CSFV antibodies is considered Gold Staddand is usually
carried out in parallel with other pest viruses. dchieve this, 12 samples whith highest levels rifbadies against

CSFV were sent for confirmation to EU Referencedrabory for CSF, Hannover, Germany.
KEYWORDS: CSF, CSFV, ELISA Ab, VNT
INTRODUCTION

Classical swine fever is a highly contagious viteease of worldwide importance. The World Orgaivsafor
Animal Health (OIE) lists CSF as a notifiable disealt is a serious and highly infectious viraledise of domestic pigs
and wild boar (Paton et al. 2003). Classical sviewer virus (CSFV) is an enveloped RNA virus belioggto the family
of Flaviviridae, genuspestivirus together with Bovine Viral Diarrhea Virus (BVD\4nd Border Disease Virus (BDV).
Its natural hosts are members of 8w@daei.e. domestic swine and wild boar (Prodanov et al 2008)rldwide, CSFV is
considered to be one of the most important swirtbqggens, which is systematically controlled in garity of countries
(Edwards et al 2000). The disease is important usecahe virus can become widespread and causehaniodality,

especially in young pig populations.

Until today, CSF remains a problem in many partthefworld where it has both, an economic impacswime
production and a constraining effect on trade. &ih@92, the control of CSF within the European dr(igU) is based on

a policy of non-vaccination and eradication of thigus. There is only one serotype of CSF virus (ZBF
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Small virus, enveloped with pozitive-sens ARN, singstrained, limited by 2 untranslated regions 8d'a
(Hess et al 1988). 12.5 - 16.5 kb genome, encodigsome polyprotein (Bouma et al.2001), from whafter translation,
as a result of a combination of virus and host eeitymes, will form 12 mature protein (Meyers etl@985). Virion is
composed of four structural proteins (C, Ernstaiadl E2), which are coded in the region 5' of theogee. So far remain
still unknown the epidemiological situation regaglithis disease. An important role in concealirg ridal situation plays
partial vaccination, performed in different aredghe country. This vaccine not only creates a fmwbof diagnosis in
areas where performed, also with uncontrolled mamnof pigs it creates premium in other areas ef ¢ountry.
Likewise, little is known about the presence ofthifection in wild boars. All these make it everrm necessary to
undertake this study, and we hope that througthéd light on this infection in Albania.

MATERIAL AND METHODS
Antibody Detection with ELISA Ab Test

During Fall-Winter 2013 were analised a total 00@®lood samples, from 16 regions. Samples weileatel in
sloughterhouses, from domestic pigs of age 3-6 hsoritarget in this study were unvaccinated pigeoBlsamples were
collected in vacutainer tubes, without anticoagida®erum was preleved and stored at -300 untihtesAll samples
were tested by ELISA Ab (Prio - Check CSFV 2.0) detection of antibodies against the E2 glycoprotéiCSF virus in
serum. The key reagent is a mAb directed againspénpe located on the A domain of the envelomtgim E2 of CSFV,
making the test more specific for CSFV. The mAlaiseled with an enzyme that generates a color kighés signal is
measured and when no color is formed then the sarophtaining anti-CSFV antibodies that competedtie A domain
of the E2 protein, is positive for CSFV. ELISA @atare coated with E2 protein. At each well of EA |8ate were added
50 pl of tested sera together with positive andatieg standard sera, and incubated for 1 hour #€3During this time
anti-CSFV antibody present in the sample relateh WiISFV E2 antigen that coats the ELISA plate. Afteorough
washing, anti CSFV E2 (A domain) HRPO conjugate wdded, and again put in incubation for 30 minae87°C.
After another set of washing, was added chromogebstrate (TMB) and incubated for 15 minutes. /At ¢md reaction
was blocked by adding stop solution. Calculatioropfical density is measured using given formulagm positivity is

expressed in percentage correlated with correetiedence values.
Virus Neutralization Assay Nd50

Serum samples that expressed highest levels dicaditts from ELISA Ab, were then tested with VNTr fo
differenciation of antibodies. Neutralisation tesperformed in cell cultures using a constants/warying-serum method.
As CSFV is noncytopathic, any non-neutralised vinigst be detected, after multiplication, by an déatlor system
(OIE Manual 2008). Seras are first inactivated30rminutes in 560 C. Initial serum dilution is ¥fBhal dilution 1/10).
Test is carried out in a flat-tomed microtitre plate. Dilute 50 pl from each sesuin 50ul growth medium
(Eagle MEM plus 5% Fetal serum) into dublicate welf microtitre plate. Also a third well is includiéor each samples as
a negative controle were virus is not added. Thleh50ul os virus suspension in each well ad in@fat1 hour in 370C.
After incubation is added growth medium with 2x1d8Is/ml, and incubate for 3-4 days at 370C. Aftes time, take the
plate, discard medium, wash with 0,15M NaCl andtfieed in Acetone/PBS for 10 minutes. After thateach well is
added 50ul monoclonal anti-CSF antibodies. Agdimaough washing, and IgG HRPO Conjugate is adfkd.plate was

in incubation for 10 minutes. After another setvedshing was added chromogene substrate (TMB) ih eal and
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incubated for 15 minutes. The test is read visudMlgnolayer is examined microscopycally to detemrtine end-point of
the titration. The following controls are includadthe test: cell control, positive serum and bétrdation of test virus.

The back-titration should confirm that virus hagbesed ata concentration of between 30 and 30D3W50pl.

RESULTS AND DISCUSSIONS

Serology is the method of choice for surveillan€€C8F in an apparently disease-free area or farring that
there are no residual foci of infection during aadécation program (Peters et al 1986). Antibodies first detectable
2 to 3 weeks after infection, persist in survivargmals for the duration of their life and are addndicator that infection
with CSFV has been present in a pig herd. The mostmonly used tests for antibody detection aresvireutralization
tests (VNT) and ELISAs. The VNT is regarded as ‘theld standard” but it is labor intensive and tirmensuming,
as it relies on cell culture technology. From 1@0@od samples, collected in 16 regions of the agurit7.6% of them
resulted positive for presence of antibodies agafSsF. Regions with highest percentage of antitmdkeels, were
Kurbin 89%, Mirdita 65%, Kruje 50%, Elbasan 41% &mw in Table 2). These region also have a bigujadipn of

domestic pigs.

Table 1: Test Results for Antibody Detection againscCSFV

. No Samples w/Ab
Regions | Serum against CSFV %

Durres 34 -
Elbasan 17 7 41%
Fier 45 -
Gjirokaster 47 -
Korce 18 1 6%
Kruje 12 6 50%
Kurbin 28 25 89%
Lezhe 339 89 26%
Lushnje 24 -
Mat 25 -
Mirdite 17 11 65%
Puke 26 3 12%
Sarande 104 -
Shkoder 175 34 19%
Tirane 54 -
Viore 35 -

Total 1000 176 17,6%

We used numerous techniques, mostly those that ¢iived international acceptance and have beegratésl

into different international Classical swine feentrol programs.

12 samples resulted strong positive with ELISA #ere delivered for confirmation to EU Reference duathory

for CSF, Hannover Germany, and were tested with V&iflong other methods, and were fully confirmatory.

Table 2: Test Results for Virus Neutralization Assgs (EU Reference Laboratory for CSF)

No CSF 902 CSF094O Pestivac C_SF 0104 C_SF 1055 CSF 0573 BVDV BDV
Sample (Alfort) Cstrain Pgsteur (Diepholz) | (Lit 2011) | (Italy/Parma) NADL | Moredun
gtl.1 gtl.1 Vaccine gtl.1 gt2.3 gt2.1 gt2.2
1 240 80 320 320 40
2 160 80 120 160 30
3 1920 480 2560 480 80 240 <5 20
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Table 2: Contd.,

4 1280 240 960 640 160 240 <5 30
5 1280 240 1280 320 80 320 <5 20
6 1920 160 1920 480 80 160 <5 60
7 2560 160 1920 960 120 160 <5 30
8 1280 160 1920 160 120 160 7.5 20
9 1920 240 1920 480 80 240 <5 60
10 640 240 480 960 160 240 40 80
11 640 320 480 960 80 480 10 60
12 3840 960 3840 960 240 320 15 80

They were tested in VNT with CSFV0902, (Alfort 183t 1.1), CSF0104, (Diepholz, gt 2.3) and CSF0940
(Cstrain gt 1.1), CSF1055 (Lithuania, gt 2.1), CSF® (Italy, 2.2) and with Pestivac Pasteur vaccine
(provided by our laboratory). Pestivac Pasteur wecds based on strain Thiverval IP-77 (gt 1.1). dddition,
samples 3-12 were tested in VNT with BVDV strain DIAand BDV strain Moredun. All tested serum samplese
positive in VNT with CSF0902, CSF0104, CSF0940, O35, CSF0573 and with Pestivac Pasteur vaccinesa&uples
3 to 9 and 12 highest titers (ND50) were obtaimedNT with CSF0902 (gt 1.1) and with the Pestivasteur vaccine
(gt 1.1). For samples 1, 10 and 11 the highegist@dD50) were obtained in VNT with CSF0104 (gt)2.Bor sample
2 titers were equally high in VNT with CSF0902 (gfi) and CSF0104 (gt 2.3). CSF0902 (gt 1.1) andivResPasteur

vaccine (gt 1.1) are antigenetically (E2 sequentmsely related, thus similar antibody titers ardine with expectations.

With regard to ruminant pestiviruses, low titresreveletected for samples 10,11 and 12, remaining \sere

tested negative (see table 2).
CONCLUSIONS

In total were analyzed 1000 and were registere@% &eropozitive in domestic pigs. Target for sangphlivere
unvaccinated pigs, at age 3-6 months. Resultes wendéirmed in EU Reference Laboratory for CSF, Hara,
by different test. Detection of antibodies does metessarily mean that the animal is infectiousti@ncontrary, in most
cases where antibodies are present, infectious will no longer be detectable. This figures catedl with the situation

in Albania. From 1996 and now on, no measures teken to eradicate the infection apart from vadaima

The disease is controlled by vaccination with flie C-strain vaccine, and pigs can be protectethagymfection
for at least 10 months Vaccination scheme coveosim0 % of pig population, and it is applied iwscand weaning
piglets.

However information taken from the field is stilb@r. Within the European Union, the focus of thatool of
CSFV in the domestic pig population is primarily a@oid new introduction of CSFV infections. The on@ance of
education and disease awareness needs to be engghasid all involved in combating disease, hunfarsers, field and

state veterinarians, needs to be part of this dituca

According to EU Reference Laboratory results, tespigs for antibodies, when vaccination againsk @&h a
modified life vaccine is performed, there’s no otmrto exclude that the pigs had contact with a @&l strain.
We have test results that are indicating towardsacxination titer, as in sample no. 3, but evethat case we cannot
actually exclude that the pigs had for example atntvith a CSF field virus of e.g. gt 1.1. We alwéyave to include

background information in the interpretation ofttessults. In addition, it is important to know whHand of CSF filed
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virus could be expected to circulate in our countnyin case there is no CSF at the moment, wleathar strains that are
circulating in neighboring countries or in counsriethat are related in terms of relevant trade
(exchange pigs, pig products etc. but also moveiwigmeople).

This finding gives an economical value to our studgcause Albania doesn’t present a potential faskhe
transportation of this infection in other countriescommunity. In the mean time help to have a trigtientation for
national strategies in order to decrease or eléminaneeded costs, also accredited founds mightsee in other
problematic. This study will be a good help for ®eof Veterinary and Public Health, WA, as a bdsiprepare national

plans and strategies for the disease control.
ACKNOWLEDGEMENTS

Authors would like to give en especial thank toleglies from EU Reference Laboratory for CSF, mostly

Dr. Sophia Austermann Busch, for generous helpitgstis study, and making available very valuatdéa.
REFERENCES

1. Bouma J, Stegeman A, Engel A, Kluijver E. P, Elb&r®k. W, De Jong M. C. MEvaluation of diagnostic tests
for the detection of classical swine fever in fleédfwithout a gold standardl Vet Diagn 2001, 13:383-388.

2. Classical Swine Fever (Hog CholeraDIE Terrestrial Manual of Diagnostic TechniquesO020 28 (3):
1092-1106.

3. Edwards et alClassical swine fever the global situatiofet Microbiology 2000, (73) 103-119.

4. Fletcher SP, Jackson RBestvirus internal ribosome entrysite (IRES) stuuetand function: elements in the 5’
untranslated region important for IRES functidournal of Virology 2002, 76 (10): 5024-33.

5. Griot C, Thir B, Vanzetti T, Schleiss W, SchmidtHhfmann M.A: Classical swine fever in wild boars in

Europe: a disease still not under controlSAHA: Foreign Animal Disease Committee 1999.

6. Hess R. G, Coulibaly C. O, Greiser-Wilke I, MoenMgLiess B:ldentification of hog cholera viral isolates by
use of monoclonal antibodies to pestivirudést. Microbiol. 1988, 16 (4): 315-321.

7. Hoffman B, Blome S, Bonilauri P, Pifiero JF, Wilké, Haegeman A, Isaksson M et @ltassical swine fever
virus detection: results of a real-time reversenseription polymerase chain reaction ring trial ehrcted in the
framework of the European network of excellence dpizootic disease diagnosis and contréburnal of
Veterinary Diagnostic Investigation 2011, 23 (5991004.

8. King DP, Reid SM, Hutchings GH, Grierson SS, Wian PJ, Dixon LK, Bastos ADS, Drew T\@evelopment
of a TagMan PCR assay with internal amplificatioontol for the detection of African swine feverudr
Journal of Virology 2003, 107: 53-61.

9. Kleiboeker SB:Swine fever: classical swine fever and African swigver.Vet Clin North Am Food Anim Pract.
2002, 18: 431-51.

10. Kosmidou A, Buttner M, Meyer GQsolation and characterization of cytopathogeniassical swine fever virus
(CSFV).Arch Virol 1998, 143: 1295-13009.

Impact Factor(JCC): 1.4507 - This article can be denloaded from www.impactjournals.us




[ 108

Liljana Lufo, Kristag Berxholi & Valentin Shtjefni |

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kimmerer BM, Tautz N, Becher P, Thiel HJ, MeyersT@e genetic basis for cytopathogenicity of péstses.
Vet. Microbiol 2000, 77: 117-128.

Meyers G, Thiel HICytopathogenicity of Classical Swine Fever Vi€mused by Defective Interfering Particles.
Journal Of Virology, June 1995, 69 (6): 3683—-3689.

Moennig V, Bolin S. R, Coulibaly C. O, Gourley N, Eess B, Mateo A, Peters W, Greiser-WilkeStudies of
the antigen structure of pestiviruses using monmalo antibodies. Dtsch. Tierarztl. Wochenschr.
1987, 94 (10): 572-576.

Oura CAL, Edwards L, Batten CAlirological diagnosis of African swine fever-Comatiwe study of available
tests.Elsevier 2012.

Paton DJ, Greisser-Wilke Classical swine fever-an updatees. Vet. Sci 2003, 75 137-157.

Peters W, Greiser-Wilke I, Moennig V, Liess Breliminary serological characterization of boeinviral

diarrhoea virus strains using monoclonal antibodiést. Microbiol. 1986, 12 (3): 195-200.

Prodanov J, DoSen R, P&di Petrové T, Orlic D, Maljkovi¢c M, Lupulovi¢c D: The control of classical swine

fever virus presence in wild boars populati&otechnology in Animal Husbandry 2009, 25 (5-8§9-885.

Roi¢ B, Cajavec S, Toki¢ J, Lipej Z, Madé J, JemersiL, Mihaljevi¢ Z, Lojki¢ M, Ca& Z: A serological survey
of classical swine fever virus in wild boar (Suség) from Croatia.Veterinarski Arhiv 2006, 76: S65-S72.

Vilcek S, Herring A.J, Nettleton P.F, Lowings J.Bnd D.J. PatorPestiviruses isolated from pigs, cattle and
sheep can be allocated into at least three gengugousing polymerase chain reaction and restriction

endonuclease analysiArchives of Virology 1994, 136: 309-323.

Windisch JM, Schneider R, Stark R, Weiland E, Mey&, Thiel HJ RNase of classical swine fever virus:
biochemical characterization and inhibition by \draeutralising monoclonal antibodie§ournal of Virology
1996, 70 (1): 352-358.

Index Copernicus Value: 3.0 - Articles can be serb editor@impactjournals.us




