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SUMMARY

The implementation of animal health improvement and disease prevention activities with respect to bovine leukosis involves a need for timely detection of
cattle infected with bovine leukaemia virus (BLV) on livestock farms. That is why early diagnosis using more sensitive and highly accurate methods is of particular
importance. The paper presents the results of cattle serum tests for bovine leukosis with enzyme-linked immunosorbent assay (ELISA) and immunodiffusion (ID),
as well as the comparative assessment of their effectiveness. A total of 440 cattle blood samples were subjected to serological testing with immunodiffusion;
37 (8.4%) of them tested positive for bovine leukaemia virus. The cattle blood samples were submitted from the Kumtorkalinsky (127), Karabudakhkentsky (122),
Buynaksky (89) Raions, from Makhachkala (56) and Kaspiysk (46). Seropositivity was 17 (13.4%), 8 (6.6%), 5 (5.6%), 4 (7.1%) and 3 (6.5%), respectively. For
the comparative assessment of the diagnostic tests, 100 (5 ID-positive and 95 ID-negative) serum samples were taken and tested with ELISA. As a result, specific
antibodies against BLV gp51 antigen were detected in 4 ID-negative serum samples. All ID-positive serum samples also tested positive with ELISA. All in all,
9 virus carriers were detected with ELISA, that is 44.4% more than with immunodiffusion. Thus, enzyme-linked immunosorbent assay is characterized by a higher
sensitivity, as compared with immunodiffusion, and allows for improved detection of infected animals. However, alongside the advantages, this technique has
certain disadvantages, one of which is the high price of the diagnostic test kit for anti-BLV antibody detection and the equipment required.
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CpaBHUTENbHblE aCNeKTbl UarHOCTUKM
Neliko3a KpynHOro poraroro CKoTa

NPy NPUMEHeHUU peakLmn UMMYHOLUPPY3UU
N UMMYHO(QEPMEHTHOT0 aHanm3a

A. P. Myctadaes, M. 0. bapatos
[TpuKacnuiickuii 30HaNbHbII HayYHO-NCCNEeROBATENbCKII BeTepUHAPHbIA UHCTUTYT — dunnan OTBHY «DepepanbHbiii arpapHblil HayuHblil LieHTp Pecnybnukm
[Narectan» (Mpukacnuitckuit 3oHanbHblit HUBU — dunnan OTBHY «OAHL PLL»), r. Maxaukana, Pecny6nuka [larectan, Poccus

PE3IOME

lpu npoBeneHnN 0310POBUTENBHO-NPOYUNAKTIYECKIX MEPONPUATUI MK Neiiko3e KPYNHOTO POraToro cKoTa BO3HMKAeT Heo06XoAMMOCTb (BOEBPEMEHHOTO
BbIABMEHNA MHGULMPOBAHHOTO BUPYCOM Jeiik03a NOron0BbA B KMBOTHOBOAYECKMX X03AiicTBX. [103TOMY BaXKHOE 3HaueHIe MeET PaHHAA MarHoCTInKa ¢ npu-
MeHeHueM 6oniee YyBCTBUTENbHbIX 1 BbICOKOTOUHbIX METOAOB. B CTaTbe NPUBOAATCA pe3ynbTaTbl CCIeA0BAHNA CbIBOPOTOK KPOBY XKUBOTHBIX Ha NIEIK03 KpynHOro
pOratoro ckota MeTo;0M IMMYHOQEPMEHTHOrO aHanu3a 1 B peakLiyin UMMYHOZNPY3uI 1 u3yueHns ux 3pdeKTUBHOCTU B CpaBHUTENbHOM acnekTe. Beero cepo-
NIOTMYECKUM METOLOM C IpUMeHeHeM peakuinu uMmyHoAnddy3um bbino uccnenoBao 440 npob KpoBY KpYMHOro poraToro ckoTa, u3 Hux 37 (8,4%) okazanucb
CepononoxuTenbHbIMM K BUPYCY Neiiko3a. pobbl KpoBY XMBOTHBIX ObinK nonyueHbl u3 KymropkanuHckoro (127), Kapabygaxkentckoro (122), byiiHakckoro (89)
paiioHoB, . Maxaukanbl (56) 1 r. Kacnuiicka (46). Cepono3uTBHOCTb COOTBETCTBEHHO cocTaBuna 17 (13,4%), 8 (6,6%), 5 (5,6%), 4 (7,1%) u 3 (6,5%). C uenbio
CPaBHUTENbHOrO aHaN3a AMarHOCTUYeCKMX TecToB 6bino oobpaHo 100 npob cbiBopoTok kpoBy: 5 — PUJ-nonoxutensHbix n 95 — PUJ-oTpuuaTenbHblx, KoTopble
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UCCNEe0BaNN METOZOM MIMMYHODEPMEHTHOTO aHann3a. B peynbTarte B uebipex PYl-oTpuatenbHbix npobax BblABIEHbI CMeLMbUYecKIe aHTUTENA K aHTUTEHY
gp51 BUpYca Neiiko3a KpynHoro poratoro ckota. Mpu 31om Bce PUJ-no3uTiBHble Npobbl CbIBOPOTOK KPOBM METOZ0M MMMYHOGEPMEHTHOTO aHanu3a Takxke
onpezeneHbl KaK Cepono3uTUBHbIE. B 00LLieii COXHOCTU UMMYHODEPMEHTHBIM aHan3oM Gbino BbIABNEHO 9 BUPYCOHOCUTENENA, uTo Ha 44,4% bonblue, Yem
00HapyeHO C NOMOLLbIO peakLuu uMmyHoanddy3uI. Takium 06pazom, METOA UMMYHODEPMEHTHOTO aHau3a B CPaBHEHUN C peakuueil nMMyHoauddy3um
XapaKTepu3yeTca 6osee BbICOKOI UyBCTBUTENHOCTbIO U NO3BONAET AOMOMHUTENbHO BLIABAATL MHGULMPOBAHHBIX XUBOTHBIX. OAHAKO AaHHbII METO Kpome
MPEVMYLLECTB UMEET U PAZ HEZOCTATKOB, OLHUM 3 KOTOPbIX ABNAETCA BbICOKAA CTOUMOCTb AMArHOCTUYECKOTO HaBopa ANA BbIABNEHNA AHTUTEN K BUPYCY Neiiko3a
KPYMHOr0 POraToro cKoTa v UCMob3yemoro 06opyaoBaHus.

KnioueBbie coBa: BUPYC Neiiko3a KPYMHOro poratoro cKoTa, Crewuduyeckie aHTUTeNa, Cepono3nuTUBHOCTb, CPABHUTENbHbIIA aHaN3, peakLns UMMyHoORUG-
dy3um, IMMyHOGEPMEHTHbIT aHann3, YyBCTBUTENBHOCTb 1 CELMOUYHOCTD MeToa
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INTRODUCTION

Under current conditions of animal husbandry, a con-
tinuous control over the movement of cattle latently
infected with bovine leukemia virus (BLV) is largely ab-
sent. Despite measures taken to combat bovine leuko-
sis caused by this virus, the disease tends to be widely
spread worldwide, including in the Russian Federation
Subjects [1-5]. The main reasons for this include factors
such as late slaughter of BLV infected animals, lack of ani-
mal health improvement and disease prevention activi-
ties, untimely diagnostic testing, etc. That is why early
diagnosis using more sensitive and highly accurate tests
and methods is of particular importance [6-11].

At present, immunodiffusion (ID) being a standard and
proven method is commonly used for bovine leukosis di-
agnosis at all the veterinary laboratories, diagnostic units,
veterinary clinics of the Republic of Dagestan. The advan-
tage of immunodiffusion over other techniques is that ID
testing of one sample is 5-7 times cheaper as compared
with similar test systems. Other advantages are that it is
easy to perform and does not require any special equip-
ment, thus being easily applicable at the diagnostic units
in the distant areas of the Republic. However, immuno-
diffusion has certain disadvantages such as non-specific
reactions, low sensitivity of anti-BLV antigen antibody
detection, test reading not earlier than after 48 hours, as
demonstrated by multiple studies on bovine leukosis di-
agnosis [12-14].

Given these drawbacks, animal serum samples should
be tested for bovine leukosis using enzyme-linked im-
munosorbent assay (ELISA); besides, there is a need
for the comparative assessment of both techniques
for their effectiveness. Many authors provide in their
papers the evidence of ELISA being a more sensitive
method when it comes to the detection of specific anti-
bodies against BLV antigen as compared with immuno-
diffusion [15-16]. ELISA can be applied within animal
health improvement and disease prevention activities

with respect to bovine leukosis, since they necessitate
the timely detection of BLV infected cattle on livestock
farms [16-20].

In view of the above, the aim of the study was to per-
form the comparative assessment of ELISA and immu-
nodiffusion test systems used for animal serum tests
for detection of specific antibodies against BLV antigen
in accordance with methodical guidelines.

MATERIALS AND METHODS

Animal serum samples submitted from different farms
of the Karabudakhkentsky, Kumtorkalinsky and Buynaksky
Raions, as well as from Makhachkala and Kaspiysk were
used as material for diagnostic tests for bovine leukosis
with immunodiffusion and ELISA.

Immunodiffusion tests were carried out using the test
kit for serological diagnosis of bovine leukosis manu-
factured by the FKP “Kursk Biofactory — BIOK Company”
(Russia). This test system is designed for detection of anti-
bodies against BLV glycoprotein antigen with agar gel
precipitation test.

ELISA tests involved the use of the test kit for detection
of specific antibodies against BLV gp51 in the individual
and pooled samples of cattle blood serum or plasma and
milk manufactured by the OO0 “Vetbiokhim” (Russia).

All the diagnostic tests were performed in accordance
with the “Methodical guidelines for diagnosis of bovine
leukosis”.

RESULTS AND DISCUSSION

The diagnostic tests of 440 cattle serum samples
for bovine leukosis with immunodiffusion were carried
out at the Laboratory of Infectious Pathology of Farm

" Methodical guidelines for diagnosis of bovine leukosis: approved by
the Veterinary Department of the Ministry of Agriculture of the Russian
Federation on 23 August 2000 No. 13-7-2/2130. Available at: http://docs.
cntd.ru/document/1200118749.
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Table

Results of diagnostic tests of animal serum samples submitted from farms of the Republic of Dagestan

for bovine leukosis with immunodiffusion and ELISA

Raions Tested with immunodiffusion (ID) Tested with ELISA

and municipalities | per of samples ID(+) %

out of ID (-) out of ID (+) ELISA (+)

Kumtorkalinsky 127 17 13.4 48 2 3(+1)
Karabudakhkentsky 122 8 6.6 29 1 3(+2)
Buynaksky 89 5 5.6 8 2 2
Makhachkala 56 4 7.1 5 0 1(+1)
Kaspiysk 46 3 6.5 5 0 0
Total 440 37 8.4 100 (95 +5) 9(9.0%)

Animals of the Caspian Regional Research Veterinary In-
stitute — Branch of Dagestan Agriculture Science Center
in 2022. Of these, 37 samples (8.4% of the test animals)
tested positive for bovine leukemia virus. The cattle
serum samples were submitted from the following
raions and municipalities: the Kumtorkalinsky Raion -
127, the Karabudakhkentsky Raion - 122, the Buynak-
sky Raion - 89, Makhachkala - 56 and Kaspiysk — 46. The
seropositivity in these raions and municipalities was
17 (13.4%), 8 (6.6%), 5 (5.6%), 4 (7.1%), 3 (6.5%), respec-
tively (Table).

At the next stage of the study, 100 cattle serum samples
with different serological statuses (based on the immuno-
diffusion test results) were taken from the 440 samples for
ELISA testing: from the Kumtorkalinsky Raion - 50 (48/2),
from the Karabudakhkentsky Raion - 30 (29/1), from the
Buynaksky Raion — 10 (8/2), from Makhachkala - 5 (5/0)
and from Kaspiysk — 5 (5/0). ELISA revealed the presence
of specific antibodies against BLV gp51 in 4 samples that
had tested negative with immunodiffusion. ELISA tests

also detected specific antibodies against BLV antigen in
all the ID-positive serum samples.

Thus, a total of 9 virus carriers were detected with ELISA,
i.e. 44.4% more than with immunodiffusion (Figure).

The results presented in the Table and the Figure show
that ELISA is a more sensitive method. It should be noted
that non-specific reactions were observed in some ani-
mal serum samples tested with ELISA and the test results
for 6 samples were found to be inconclusive. This is probab-
ly due to the fact that ELISA is associated with certain limi-
tations; in particular, hemolyzed and contaminated ani-
mal serum samples, as well as those subjected to multiple
freezing and thawing are not suitable for testing. However,
as regards bovine leukosis diagnosis, this technique has
certain advantages such as high sensitivity in detection
of specific antibodies against BLV gp51, fast availability
of test results, the use of a minimal amount of test ma-
terial (4 pL of serum). The main disadvantages of ELISA
include the high price of the diagnostic test kit, as well as
the need for availability of a spectrophotometer (reader)

100
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m Number of serum samples tested with
immunodiffusion and ELISA

= Number of immunodiffusion- and ELISA-
seropositive animals

w Infected animals (%)
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Fig. Comparative assessment of the results ofimmunodiffusion and ELISA tests of animal serum samples

for antibodies against bovine leukemia virus
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at the laboratory to be used to measure optical density at
a wavelength of 450 nm.

In the light of the above, it can be concluded that ELISA
is characterized by a higher sensitivity, as compared with
immunodiffusion, and allows for improved detection of
BLV infected animals.

CONCLUSION

The comparative assessment of immunodiffusion and
ELISA used for bovine leukosis diagnosis shows that ELISA
is characterized by higher specificity and sensitivity than
immunodiffusion. The ELISA tests of 100 cattle serum
samples detected 9 BLV-carriers, whereas only 5 samples
had tested positive with immunodiffusion. Thus, the ELISA
tests detected about 44.4% more reactors. Such high
percentage can be possibly attributed to a small size
of the sample of cattle serum samples out of those tes-
ted with immunodiffusion. In case of a large-scale ELISA
testing for bovine leukosis, the percentage of detected
BLV infected animals would probably be lower, ranging
between 15 and 30% and thus being consistent with the
data provided by other researches in their papers [11, 18].
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