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ABSTRACT

Postmortem diagnosis of enzootic bovine leukosis is made on the basis of the results of tests of biological materials from emergently slaughtered or fallen animals
using pathomorphological, histological and molecular genetic methods that have some disadvantages. Results of post-slaughter diagnostic tests for bovine leukosis
with enzyme-linked immunosorbent assay are described in the paper. For this purpose, 83 swabs were collected from different carcass parts including 71 swabs
from carcasses of the animals that were not pre-slaughter tested and 12 samples from the carcasses of the animals that were pre-slaughter tested with immuno-
diffusion assay and found bovine leukemia virus-seronegative (control samples). Sterile scalpels, cotton wool, 5 mL tubes with caps were used for swab collection.
The samples were taken from incisions in carcasses and internal organs of slaughtered animals with sterile cotton-wool swabs and placed in single-use tubes.
Distilled water (or isotonic solution — 0.85% NaCl) was added to the tubes with samples, 0.1 to 0.2 mL per tube depending on the sample size, and the tubes were
|eft at room temperature (22—26 °C) for 1.5—2.0 hours and regularly shaken. Resulting homogeneous substrate was used for enzyme-linked immunosorbent assay
carried out in accordance with the instructions for the test-kit for detection of antibodies against bovine leukemia virus. Specific antibodies to bovine leukemia virus
gp51 antigen were detected in 6 (8.5%) out of 71 swabs subjected to the laboratory tests. Therewith, the antibodies were detected only in 3 swabs (4.2%) when
the swabs were tested with immunodiffusion assay. All 12 control samples from animals that were pre-slaughter tested and found seronegative were negative
when tested with enzyme-linked immunosorbent assay. Therefore, the above-said serological method can be used for post-slaughter diagnosis of bovine leukosis
together with conventional methods.
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[lpumeHeHne MMYHO(QEPMEHTHOTO aHanm3a
B N0C/eY00itHOI ANArHOCTUKe Neilko3a
KPYMHOro poratoro CkoTa

A. P. Mycradaes, M. 0. baparos

[TpuKacnuiickuii 30HaNbHbII HayYHO-NCCNEROBATENbCKINI BeTepUHAPHDIA MHCTUTYT — duanan OTBHY «DepsepanbHbiii arpapHblil HayuHblil LeHTp Pecny6nuky [larectan»

(Mpukacnuitckuit 3oHanbHblit HUBW — dunnan OTBHY «OAHL| PID»), yn. laxagaesa, 88, r. Maxaukana, 367000, Pecny6nuka [Jarectan, Poccus

PE3IOME

Mocney6oitHblil AMarHo3 Ha IH300TYECKUIA NIEiKO3 KPYMHOTO POraToro CKoTa CTaBUTCA Ha OCHOBAHMM Pe3yNbTaToB CCIef0BaHMIi G1onoruyeckoro matepua-
Na, NONYYEHHOTO OT BbIHYKAEHHO YOUTBIX WU NABLLNX XUBOTHbIX, BbINOHEHHbIX NATOMOPGONOTUUECKIM, TUCTONOTUYECKIM U MONEKYNAPHO-TEHETUYECKUM
MeToZamu, 06napalolumin pAAoM HeJloCTaTKoB. B cTaTbe ONMCbIBaIOTCA pe3ynbTaTbl NoCney60iiHOr0 AMArHOCTUYECKOTO NCCNIe0BAHNA Ha NIeAiK03 KpYMHOTo
poratoro ckoTa ¢ NpuMeHeHnemM UMMyHODEpPMEHTHOT0 aHanu3a. [lnd 3Toro ¢ paznnyHbIX YacTeld TyL 1 OpraHoB 6bino 0To6paHo 83 Npobbl CMbIBOB, U3 HUX
71 npoba — OT NPWXM3HEHHO He UCCTIeJ0BAHHBIX KUBOTHBIX, @ 12 Npo6 (KOHTPONbHbIE 00pa3Libl) — OT NPUKI3HEHHO CEPOHEraTUBHbIX B PEAKLMM UMMYHOANG-
dy3un K Bupycy neitkosa ocobeii. [ina B3ATuA npob Obian CMoNb30BaHbI CTepUAbHbIE CKaNbneny, BaTa, IPo6upKiI ¢ konnaukom o6bemom 5 ma. C nomoLybio
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TaMMOHOB U3 CTEPUIbHOIA BaTbl U3 HAAPE30B TYLL W OPraHoB NocneyBoiiHbIX XKBOTHBIX NPOM3BOANNM B3ATHE CMbIBOB, KOTOpble MOMELLAny B OAHOPa3oBble
npo6upku. B npobupku co cMblBamMI B 3aBUCMMOCTY OT pa3Mepa Tamnoa o6asnanm ot 0,1 4o 0,2 MA AMCTUANNPOBAHHOI BOABI (MM M30TOHUYECKOrO PacTBO-
pa — 0,85%-ro pactBopa NaCl), octaBnanu Ha 1,5—2,0 4 npu KomHaTHoii Temnepatype (22—26 °C) n nepuoanyecku BCTpAxuBanu. MonyyeHHblit 0AHOPOAHII
CybCTpaT Mcnonb3oBanyl Ans NPOBeAeHNA UMMYHODEPMEHTHOTO aHani3a B COOTBETCTBUM C MHCTPYKLMeN Mo NpuMeHeHNio Habopa Ans BbIABNEHNUSA aHTUTeN
K BUpYCY Neiiko3a KpynHOro poratoro ckota. B pesynbTate npoBefeHHbIX NabopaTopHbix uccieoBanmil 71 npobbl cMbiBOB B 6 (8,5%) U3 Hux 6binu BbiABAEHDI
cnewnduyeckie aHTUTeNa K aHTreHy gp51 BUpyca Neiiko3a, Npu 3TOM NpI MCCNEA0BAHINM AHHbIX NPo6 B peakLmy UMMYHOZUOOY3UIM aHTUTENa BbIABUAYN
ToMbKO B 3 (4,2%) npo6ax. Bee 12 KOHTPONbHbIX 06Pa3LIOB OT NPIKU3HEHHO CEPOHEraTUBHbIX XKUBOTHbIX MPY NOCTAHOBKE MMYyHOGEPMEHTHOTO aHanu3a Aanu
OTpULATeNbHbIN pe3ynbraT. Takim 06pa3om, JaHHbIil ceponornyeckuii MeTof MOXeT NPUMEHATLCA B NocneyboiiHOIt AnarHoCTUKe Neiiko3a KpynHoro poratoro
CKOTa HapAZy C 06LLENpPUHATLIMI MeToaMM.

KnioueBble cnoBa: 3H300TUYECKMIT NEIKO3 KPYMHOTO POFaToro CKoTa, Nociey6oiiHasn AMarHoCTUKa, UMMYHODEPMEHTHBIN aHas3, CMbIBbI C TYLL W OPraHoB,
Cneunduueckue aHTUTENa, aHTUreH gp51 BUPYCa N1eiiKo3a KpyMHOro poratoro ckota

BnaropapHocTi: Pabota BbINonHeHa B COOTBETCTBIM C rocyAapcTBeHHbIM 3agaHnem FNMN-2024-0016 «BHeapuTb 3QGeKTUBHYI0 KOMNEKCHYI0 cucTemy 60pbOb
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INTRODUCTION

Enzootic bovine leukosis (EBL) is widely spread in many
countries as well as in the Russian Federation. Animals in-
fected with EBL virus are the source of the agent at all di-
sease stages [1, 2, 3]. The peculiarity of the disease is that
it occurs mainly in a chronic form without clinical symptoms
and is characterized by rampant growth of neoplastic blood
cells, that, through malignancy and proliferation, affect al-
most all organs of the animal [4, 5, 6]. The disease progres-
ses through several stages from bovine leukemia virus entry
to the animal’s body to leukosis clinical manifestations:

1) incubation period (it lasts for 8 to 20 days);

2) asymptomatic virus-carrier state (seropositive
animals);

3) hematological stage (changes in composition of
blood formed elements);

4) clinical stage (tumor).

The disease is lifetime diagnosed with serological meth-
ods (immunodiffusion assay, enzyme-linked immunosor-
bent assay (ELISA), etc.) based on detection of antibodies
to bovine leukemia virus antigens developed by the ani-
mals at all stages (except for incubation period). There are
other methods that are used for lifetime diagnosis of EBL
together with serological ones: clinical, cytomorphologi-
cal, hematological, bioassay in animals (mainly in sheep),
etc.[7,8,9,10,11, 12, 13]. Polymerase chain reaction (PCR)
is also used for laboratory diagnosis of the disease [14, 15].

Post-mortem EBL diagnosis is made based on tests
of biological materials collected from emergently
slaughtered and fallen animals using pathomorpholog-
ical, histological and molecular genetic (PCR) methods.
The following lesions are detected during pathomorpho-
logical examination of carcasses and organs of emergently
slaughtered or fallen animals with pathology: proliferative
(tumor) masses, enlarged lymph nodes, changes in the

internal organ size and organ tissue consistency. Patho-
logical manifestations in organs and body systems vary

depending on the bovine leukosis form. For example, in

case of lymphoid, undifferentiated and myeloid forms of
the disease, the lymph nodes are enlarged with gray-white,
firm and waxy cut surfaces, and the spleen may be also

enlarged. In case of myeloid form of leukosis, the spleen

pulp is red-crimson in color with loose consistency and

hemorrhages. In case of hematosarcoma (particularly

lymphogranulomatosis), the spleen is enlarged in about
50% of affected animals. Focal (diffuse) proliferative mas-
ses of grey-pink or gray-white color in the affected organs

(kidneys, liver, skeletal muscles, etc.) are found in animals

with any of bovine leukosis forms. Histological analysis

is carried out when pathomorphological picture is not
obvious. For this purpose, sections of organ pieces (bone

marrow, spleen, lymph nodes, etc.) and tissues (connective,
muscle, etc.) are prepared using specified methods. The

main disadvantages of pathomorphological and histologi-
cal methods are as follows: these methods are not capable

of detecting seropositive for bovine leukemia virus (BLV)

animals at early stage and histological analysis and further
post-slaughter diagnosis of bovine leukosis are time-con-
suming (3-4 days) that may affect the quality of tested

meat and offal [16, 17].

Molecular-genetic method is important for post-slaugh-
ter diagnosis; PCR is used when postmortem picture is
not obvious and hampers diagnosis. This method allows
for detection of BLV proviral DNA integrated in the host
cell genome in organ tissues and muscles. However, PCR
has some disadvantages: high cost of analyses, need
for maintaining environment temperature, nonspecific
reactions, etc.

Serological method was used for post-slaughter diag-
nosis of bovine leukosis during earlier studies. Antibodies
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to BLV antigen were detected with immunodiffusion
test in muscle-tissue fluid (plasma, lymph) collected
from carcasses and offal of slaughtered animals [18, 19].
Despite of substantial benefits of the proposed method
for post-slaughter diagnosis (low cost of the test-kit, easy
test running, etc.) it has some disadvantages. The said
disadvantages are as follows: time required for immuno-
diffusion assay (the test results are read after 48 hours),
low sensitivity of the test, possible inconclusive results
(cross-reactions) [20].

Considering the above, the study was aimed at use of
a new technique for post-slaughter diagnosis of bovine
leukosis with ELISA.

MATERIALS AND METHODS

Eighty-three samples collected from carcasses and offal
of slaughtered animals on the Makhachkala universal mar-
ket No. 2 were the main materials used for the tests for bo-
vine leukosis. Twelve slaughtered animals used for the test
were tested before slaughter and found BLV seronegative
based on the veterinary certificates issued by the Veteri-
nary Units and 71 slaughtered animals used for the test
were not tested for bovine leukosis with immunodiffusion
assay, ELISA, etc. before slaughter.

Swabs were collected from different parts of carcas-
ses and organs for diagnostic tests. Sterile scalpels, cot-
ton wool, 5 mL tubes with caps were used for swabbing.
Small tampons were made from the cotton wool and used
for taking swabs from incisions in carcasses and organs
of the slaughtered animals. Then, the swabs were placed
in single-use tubes, the tubes were properly labelled and
accompanying documents were prepared for their trans-
portation. The accompanying documents contained infor-
mation on the sample collection time and place, sample
number and other data. In the testing laboratory, distilled
water (or isotonic solution — 0.85% NacCl solution) was
added to the tubes with swabs, 0.1 to 0.2 mL per tube de-
pending on the tampon size and then the tubes were left
at room temperature of 22-26 °C for 1.5-2.0 hours and
regularly shaken. Resulting homogeneous substrate from
the tubes was used for ELISA testing in accordance with
the Instruction on use of ELISA test-kit for detection of
antibodies to BLV (Vetbiochem, Russia).

The swabs were taken from carcasses and internal or-
gans (offal) of the slaughtered animals in accordance with
Order of the Ministry of Agriculture of the Russian Fede-
ration No. 269 of 28 April 2022 on approval of the Veter-
inary Rules for animal slaughter and Veterinary Rules for
veterinary and sanitary examination of meat and products
derived from slaughtered (hunted) animals and intended
for processing and (or) marketing’; serological tests were
carried out in accordance with the Methodical Guidelines
for bovine leukosis diagnosis approved by the Veterinary
Department of the Ministry of Agriculture of the Russian
Federation No. 1372/2130 of 23 August 20082

RESULTS AND DISCUSSION

For ELISA tests of 71 samples collected from the cattle
not subjected to lifetime tests for bovine leukosis, 100 pL
of the buffer for sample dilution were added to each
of 75 wells of a strip plate (96-well microplate coated with

" https://www.garant.ru/products/ipo/prime/doc/404684483
2 https://docs.cntd.ru/document/1200118749

specific gp51 antigen of BLV). Control sera (C* and C) in
duplicate were added to 4 out of 75 wells, 4 pL per well,
and test homogeneous substrate (tissue fluid swab dif-
fused with distilled water) was added to other 71 wells,
4 pL per well. The well contents were thoroughly mixed
and the plate was coated with adhesive tape and incu-
bated in a thermostat at temperature of 37 °C for 1 hour.
After incubation the plate was washed thrice with prelimi-
nary prepared working phosphate-buffered saline (PBS)
solution containing Tween-20, by filling the wells with the
PBS solution to the top manually (300 pL per well). Then,
liquid in the wells was decanted and the plate was dried
by tapping against filter paper folded in several layers. The
conjugate solution (peroxidase-conjugated anti-bovine
IgG monoclonal antibodies) were added to the microplate
wells, 100 pL per well, the plate was coated with adhe-
sive tape and incubated in the thermostat at temperature
of 37 °Cfor 1 hour. After incubation the wells were washed
thrice with phosphate-buffered saline solution containing
Tween-20 (300 pL per well) and dried by tapping against
folded filter paper. Then, tetramethylbenzidine solution
containing hydrogen peroxide was added to the plate
wells, 100 uL per well, and the plate was left at tempera-
ture of 22 °C for 10 minutes in a dark place. The reaction
was stopped by adding stop-solution (1 N H,SO,), 50 uL
per well. ELISA results were read by measuring absorbance
with a spectrophotometer at wave length of 450 nm.

For final assessment of ELISA results, mean optical
density values of positive and negative controls were
determined. The relative amounts of anti-BLV antibodies
expressed in international ELISA units (EU) in the negative
control (C) and in test samples were calculated according
tot 2formula:

EU = OD (test sample)

~ 0D (positive control) * 100.

Specific antibodies to BLV gp51 antigen were detec-
ted in 6 (8.5%) out of 71 homogeneous substrate (swab)
samples subjected to laboratory tests with ELISA.

Twelve samples from carcasses and offal of the slaugh-
tered animals subjected to lifetime testing for bovine leu-
kosis with immunodiffusion assay and found BLV-serone-
gative (control samples) were similarly tested with ELISA.
All samples were tested negative.

At the next stage, ELISA-tested samples (71 samples)
were comparatively tested with immunodiffusion assay
and antibodies to BLV antigen were found in 3 (4.2%)
samples (swabs). Results of post-slaughter bovine leuko-
sis diagnosis with immunodiffusion assay and ELISA given
in the table below show that ELISA is more sensitive as
compared to immunodiffusion assay.

Thus, ELISA is able to detect specific antibodies in tissue
fluids (plasma and lymph) to BLV gp51 antigen that sim-
plifies and may facilitate post-slaughter bovine leukosis
diagnosis.

CONCLUSION

Based on the results of post-slaughter tests of swabs
from the animal carcasses and offal for antibodies against
BLV antigen contained in tissue fluids (plasma and lymph),
bovine leukosis was diagnosed with ELISA in 6 (8.5%) out
of 71 swabs and was diagnosed with immunodiffusion
assay in 3 (4.2%) out of 71 swabs. Twelve (12) swabs from
carcasses and offal of the slaughtered animals subjected
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Table

Post-slaughter diagnosis of bovine leukosis with ELISA and immunodiffusion assay

Serological diagnosis of EBL

" Number of samples
in animals

Specific anti-BLV antigens
were detected

No specific anti-BLV antigens
were detected

No lifetime tests for bovine leukosis were carried out

Tested with immunodiffusion assay

Tested with enzyme-linked n

immunosorbent assay

3 (4.2%) 68 (95.8%)

6 (8.5%) 65(91.5%)

Animals were lifetime tested with immunodiffusion assay and found negative

Tested with enzyme-linked

immunosorbent assay after slaughter 12

0 12 (100%)

to lifetime testing for bovine leukosis with immunodiffu-
sion assay and found BLV-seronegative served as control
samples and the said animals were also post-slaughter
tested negative with ELISA.

Thus, post-slaughter ELISA tests showed that this
test-system can be used for bovine leukosis diagnosis to-
gether with conventional methods (postmortem examina-
tion, histology, etc.) [21].
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