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RESULTS OF STANDARDIZATION AND VALIDATION OF DIAGNOSTIC
TEST-KITS FOR ENZOOTIC BOVINE LEUKOSIS

YV Jeporcasnomy Hayko80-KOHMPOILHOMY THCMUMYmi 6i0MexXHoN02ii | wmamis
MiKpoopeanizmie  pospobaeno  HayionanvHuti  cmandapm  cuposamox O
KOHMPOJIIOBAHHS 8IONOBIOHOCMI MeCm-cucmem, wo NpusHayeHi 0as OiacHOCMUKU
Jletiko3y eeaukoi poeamoi xyoobu. Pospoonenuti Hayionanvnuti cmanoapm ompumas
NO3UMUBHY OYiHKY 8 pegepnc nabopamopii Misxcnapoonoeo Enizoomuunozo Bopo 3
sugyenHs EH300muyno20 JNeuxo3y ma GUKOPUCMOBYEMbCA NPU KOHMPOIIOBAHHI
AKOCMI 0iA2HOCIMUYHUX MeCH-CUCTEM.
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Enzootic bovine leucosis (EBL) — is a chronic contagious disease of tumor
origin, caused by the RNA-genomic oncogenic virus that belongs to the family
Retroviridae [1-4, 10].

EBL is registered in Central and Eastern Europe, Asia, Scandinavia, Middle
East, Africa, Australia and some states of USA [3, 4]. Ukraine is also at a risk to this
disease [11].

In order to adapt national legislation to the EU legislation in Ukraine updated
"Instructions for the prevention and recovery of Enzootic bovine leucosis" from
21.12.2007, Ne21 was developed and approved [10]. Methodological approaches to
the study of the epizootic situation of EBL provide in vivo diagnosis, based on the
detection of antibodies in agar gel immunodiffusion test (AGIT) and by enzyme
immunoassay (ELISA) [1, 2, 10].

Three Ukrainian are registered and made four AGIT test systems for the
detection of antibodies to the virus of EBL [5-8]. In order to do diagnostic work
accurately and objectively it is obligatory to have qualitative specific and sensitive
diagnostic agents. SSCIBSM is responsible to develop the quality of veterinary
biological, harmonization and standardization of methods for diagnostic testing.
World practice of diagnostic products and quality control foresee the obligatory use
of International or National Standards [1, 2].

Goal

In order to harmonize methods of quality control of EBL - kits for AGID and
ELISA we set the goal: to develop the technology of making of the National
Reference Standards which are calibrated against International Standard Reagents.

Methods / materials
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From the International Reference Laboratory of EBL (Germany, Dr.Dagmar
Beier) we kindly received panel of 16 lyophilized samples of blood serums. The
panel included: positive, weakly positive, negative, false positive and false negative
test samples of blood and serum reference standard positive serum (E 4). Reactions
were conducted according to the classic methods.

The positive serum for manufacturing the National Reference Standard Serum
comes from the naturally infected cattle. The negative serum comes from the healthy
cattle. The dilution of the positive serum, that gives the weak positive result in AGID
test, was an indicator of its sensitivity.

Validation of National Reference Standards were conducted in OIE Reference
Laboratory for EBL (Poland, Pulawy, PIWet) together with experts from OIE and
specialist diagnostic services company IDEXX, Switzerland.

AGID test was employed for titration of Ukrainian Standard Antigen (USA)

using different dilutions (1:2, 1:5, and 1:10) of Ukrainian positive Serum (UPS) in
1,6% agar gel medium and different dilutions (1:2, 1:4, 1:8) of the Reference
Standard Antigens (Pourquier and Synbiotic). The results were analysed after 48 h
and respected diameters were measured.
Serial dilutions of UPS as well as International Positive Standard Serum (IPSS) were
prepared using negative control serum. IPSS is equivalent to the European E5 serum.
These dilutions were tested by Blocking ELISA, PO2140, Bach nr 733 (Institute
Pourquier, Montpellier, Franse), according to manufactures recommendation.

Results

According to the results of a parallel study of multiple series of leucosis
antigen, using the abovementioned panel of sera - examples of antigen of leucosis
virus were selected, which comply with international requirements in terms of
activity and specificity. This sample of antigen was used by us as a National Standard
Antigen in the development, manufacture and testing of National Standard Serums.

We have developed the technology of manufacturing and have prepared the Set
of National Standard Serums that consists of freeze-dried positive (weak-positive in
dilution 1:10 in AGID) and negative serums [9].

As was showed on Fig.1, 2, 3 different antigens reacted with of UPS and gave
fully acceptable results. It is recommended that UPS can be use as National
Standard for AGIT.
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As was showed on Fig.4 UPS (red) showed exactly the same titer, when tested
by ELISA and when compared to CPSS (blue). It is recommended that UPS can be
use as National Standard for ELISA.
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We have examining our National Reference Standards of Serums for EBL and
obtained positive assessment for their sensitivity and specificity. The results of
independent research Ukrainian Standard of Leucosis Sera was classified as being
fully in line with International requirements.

Now in order to verification the quality of commercial EBL - kits we are
always using the National Standard Reagents. This allows to accurately and
objectively assessing the quality of diagnostic test kits (Fig. 5).
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Fig. 5

The results of our study indicate that the quality of products manufactured by
national producers is improving each year (Fig. 6).
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Due to the complex work of prevention and rehabilitation of cattle from EBL,
including the use of high-quality standardized and validated diagnostic kits, epizootic

situation in respect of EBL in Ukraine significantly improved (Fig.7).

Year Disadvantaged| Sick animals

in respect of

EBL items
2012 4 2316
2011 30 6079
2010 47 8117
2009 80 14467
2008 207 33743
2007 360 60229
2006 496 86886
2005 561 113174
2004 896 148296
2003 1247 214258
2002 1787 280950
2001 2454 283277
2000 3452 425109

Fig.7. Dynamics of households at a risk to this disease and animals with
EBL in Ukraine 2000-2012 years (reference)
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Fig.8
Households that are at a risk to EBL are located in four regions of Ukraine:
Rivne, Kharkiv, Luhansk, Donetsk at the end of 2012 (Fig.8).
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Conclusions

In Ukraine developed and have prepared the Set of National Reference
Standards of Serums for EBL, which is available for standardization and validation of
diagnostic Test-kits for EBL and check the quality of different commercial EBL - kits
for AGID and ELISA.

The results of our work is part of the work, which has helped to improved the
epizootic situation on EBL in Ukraine.
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PE3YJBTATHBI CTAHI[APII/BAI_[I/H/I N BAJIMJAIIUU TECT-CUCTEM
JJIAA JMATHOCTHUKHU JIEMKO3A KPYIIHOI'O POI'ATOI'O CKOTA /
O. brnompka

B T'ocyoapcmeennom HAyuHO-KOHMPOILHOM UHCMUmMYmMe OUOMEeXHON02UU U
WMamMmo8 MUKpoopeanu3mos paspaboman Hayuonanouwiti cmanoapm cvl80pomox
0151 KOHMPOJSL COOMEEMCMBUS MECM-CUCMEM, KOMOopble NpeOHA3Hauyenbl O
OUACHOCMUKU JIelIK03d KPYNHO20 pocamozo ckoma. Paspabomanneiii Hayuonanvhutii
cmaunoapm — NOAYYUNL  NOJONCUMENbHYI0  OYeHKY 8  peghepHc  nabopamopuu
Medsicoynapoonozo anuzoomuyeckoco 610poO NO  U3YUEHUIO JIeUK03d KPYNHO20
po2amo2o CKOma U UCNOIb3Yemcs HNpu KOHMpoJe Kayecmea OuacHOCMU4ecKux
mecm-cucmenm.
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