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SUMMARY

New method of post-mortem diagnosis of bovine leukosis is proposed and it involves use of agar gel immunodiffusion assay. The proposed method allows for the
detection of antibodies against bovine leukemia virus (BLV) antigen located in the muscle and tissue fluids (plasma and lymph) of meat and offal. Post-mortem
sampling was performed by dragging sterile cotton swabs across different parts of carcass and organs of both animals known to be seronegative and animals not
tested alive. The collected samples and accompanied documents were submitted to the laboratory. 0.5-0.7 mL of isotonic solution (0.85% sodium chloride solution)
were added to the tube with the swabs and the tube was left for 3—5 hours at 18—26 °Cuntil homogenous substance formation. The tube was occasionally shaken
so that BLV antibodies moved to the normal saline solution for further immunodiffusion assay. The assay results were visually recorded by detection of precipitation
lines. Testing of 175 samples collected from animals not serologically tested for bovine leukosis before slaughter demonstrated five positive results (2.9%). Im-
munodiffusion assay of the tissue (lymphatic) fluid swabs collected from 148 animals, declared BLV seronegative alive in the veterinary certificates, demonstrated
negative results. Therefore, along with autopsy, histological, molecular and genetic methods the immunodiffusion assay can be one of the tools for post-mortem
diagnosis of bovine leukosis.
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PE3IOME

MpennoxeH HoBbIii COCo6 Mo ey6oiiHON ANArHOCTUKY NeiiK03a KPYMHOT0 POraToro CKoTa ¢ IpUMeHeHeM peakLini MMMYHHoi Anddy3um B rene arapa. Mpeg-
naraemblii METof N03BONAET BbIABNATb AHTUTENA K aHTUTeHy BUPY(Ca Neiiko3a KPyMHOTo POraToro cKoTa, HaXOAALLMECA B MbILLEYHO-TKAHEBOI XXMAKOCTY (B NNa3me
n iumde) maca u cybnpogykTos. Mocney6oiiHblii 0T60p Npob NPon3BoAUAM CTEPUNbHBIM BaTHBIM TAMMOHOM MyTeM CMbIBa 113 Pa3HbIX YacTelf TYLUM U OPraHOB
KaK 3aBe/JOMO CepOHeraTUBHbIX, TaK 1 He UCCNIe/I0BAHHbIX NPUKIHEHHO XUBOTHbIX. [lonyueHHble 06pa3Libl Gronoruyeckoro Matepuana AocTaBAANM C CONPOBO-
AUTeNbHbIMM OKyMeHTamMy B nabopatoputo. B npo6bupky co cvbiBom go6asnanu ot 0,5 4o 0,7 Mn u30ToHMYecKoro pactBopa (0,85%-1i pacTBOp Xnopuaa Hatpua)
11 0CTaBNANM Ha 3—5 Y ANA nepexofia B 0AHOPOAHYI0 Cy6CTaHLmIo, BblAepuBany npu Temnepatype 18—26 °C v nepuogunyecku BCTpAXuBany, utobbl aHTuTENa
K BUPYCY Neiiko3a KpYMHOro poraToro cKoTa co CMblBa nepexoAuni B Gu3nonorayeckiii pacTeop AnA AanbHeiiLueil noCTaHOBKM peakLuy uMmyHoauddy3um. Yuer
pe3ynbTaToB NpY NPpoBeAeHNI peaKLyy NPOBOAUNIA BU3YanbHO MyTeM BbIABNEHUA IMHUI npeLunuTaLmm. lpy uccnesoBaum 175 06pa3woB 6uonorunyeckoro Ma-
Tepu1ana oT XMBOTHBIX, He UCCTIeZ0BAHHDBIX MPUMKU3HEHHO Ha NeliKo3 KpyMHOro poraToro CKoTa, Ceponornyeckum MeToAOM NONOXKUTENbHbIil Ha N1eiiko3 pe3ynbTat
6bIn nonyueH B 5 (2,9%) cnyyasax. Mpu nocTaHOBKe peakLi UMMYHOZUOPY31M ¢ Npobamu CMbIBOB C TKaHEBOIA (TMMdATUYECKON) XUAKOCTH, 0TOBPaHHBIMY OT
148 XMBOTHBIX, KOTOPbIE Ha 0CHOBAHIM BETEPUHAPHbIX CNPABOK ObINM NPUKI3HEHHO CEPOHEraTUBHBIMM K BUPYCY N1E/iK03a KPYMHOTO POratoro cKoTa, Monyyunu
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0TpULATENbHblE Pe3ynbTarTbl. TakiM 06pa3om, MpUMeHeHNe peakLi IMMYHOANGGY3UM MOXKET CTaTb OAHIM U3 CMOCOBOB NOCNIEY6OIHON AUATHOCTUKY NieliKo3a
KPYMHOr0 POraToro CkoTa HapAAy C NaTosIoro-aHaToMUYECKIMU, TUCTONIOTUYECKUMM, MONIEKYISIPHO-TEHETUYECKUMU METOAAMM.
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INTRODUCTION

Bovine leucosis is induced by bovine leukemia virus
(BLV) belonging to Retroviridae family. According to the In-
ternational Committee on Taxonomy of Viruses (ICTV)', from
2020 Retroviridae family includes 68 species, 11 genera and
two sub-families: Orthoretrovirinae and Spumaretrovirinae.
Sub-family Orthoretrovirinae includes six genera: Alpharet-
roviris, Betaretrovirus, Deltaretrovirus, Epsilonretrovirus, Gam-
maretrovirus, Lentivirus; sub-family Spumaretrovirinae - five
genera: Bovispumavirus, Equispumavirus, Felispumavirus,
Prosimiispumavirus, Simiispumavirus. Bovine leukemia virus,
or BLV, belongs to genus Deltaretrovirus, which, in addition
to BLV, includes three more species: primate T-lymphotropic
viruses (HTLV-I, HTLV-II, HTLV-IIl) [1-3]. BLV affects hemato-
poietic and lymphoid tissues of animals and involves bone
marrow, spleen, lymph nodes, etc. into the pathologic pro-
cess. At late disease stage, other organs are also affected
(stomach, liver, intestines, lungs, etc.) due to proliferation
and malignant degeneration of blast cells [4-6].

Veterinary laboratories make lifetime diagnosis of
bovine leucosis using different methods, such as sero-
logical ones involving enzyme-linked immunosorbent
assay (ELISA) and agar gel immunodiffusion (AGID), mo-
lecular-genetic tools involving polymerase-chain reac-
tion (PCR), haemotological, clinical and cytomorphologic
methods [7-9].

Post-mortem diagnosis of bovine leucosis is made on
the basis of post-mortem examination and histological
tests of fallen or emergently slaughtered animals. At nec-
ropsy, post-mortem lesions of organs and tissues are re-
corded depending on the leucosis lesion progression and
nature. In case of lymphocytic leukemia, the spleen and
lymph nodes are enlarged and bone marrow metaplasia
is reported. On late stages, lymphoid hyperplasia is also
observed in other organs. In case of monocytic leukemia,
there are no post-mortem lesions on early stages, but on
the later ones the lymph nodes get enlarged and often
fused. In case of acute hemocytoblastic leukemia, spleen
and lymph nodes are enlarged is size and weight. In case
of myeloid bovine leukemia, the post-mortem lesions are
reported in lymph nodes, spleen and liver; myelocyte foci
are reported as well.

! https://talk.ictvonline.org.

Autopsy examinations do not always demonstrate le-
sions in animal organs, especially on early stages of the
disease. Sometimes bovine leucosis cannot be successful-
ly differentiated from many other diseases (actinomycosis,
tuberculosis, paratuberculosis, brucellosis, etc.). In case the
disease pathological pattern is not clear enough, the diag-
nosis should be confirmed by laboratory tools involving
production of histological preparations of animal organs
and muscles and their examination using light and elec-
tronic microscopes [10-12].

PCR-based molecular-genetic method is equally im-
portant for the post-mortem diagnosis of bovine leucosis.
This method can be applied both for lifetime and post-mor-
tem diagnosis of bovine leucosis. PCR can detect DNA of
bovine leucosis provirus in animal blood or muscle tissue
samples.

Due to the complexity of the above-mentioned tests
(post-mortem, histological, molecular-genetic), new AGID
tool can be relevant for the post-mortem diagnosis of bo-
vine leucosis thus facilitating the efforts of the veterinar-
ians. Therefore, the work was aimed at the use of AGID-
based serological method for post-mortem diagnosis of
bovine leucosis.

MATERIALS AND METHODS

The material used for bovine leucosis post-mortem
diagnosis included 323 samples collected from bovine
carcasses and offal (liver, spleen, kidney, etc.) on the mar-
ket No. 2 in Makhachkala, Republic of Dagestan. Among
these, 148 samples were collected from animals, which
were declared seronegative when alive by the veterinary
certificates; and 175 samples were collected from the an-
imals not subjected to ante-mortem serological tests for
BLV. Since BLV antibodies are detected in muscle tissue
fluid (plasma and lymph) using AGID, the samples were
collected as swabs taken by sterile cotton from the car-
cass surfaces as well as from the muscle tissues incised
by sterile scalpel. The collected samples were delivered
to the laboratory for serological testing. The samples
were transported in sterile tubes with designation of the
number, animal species, date, time and place of swab
collection, etc.

Post-mortem AGID tests of animal carcasses and offal
were performed in the laboratory using the test-kit for
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bovine leucosis serological diagnosis manufactured by
FKP “Kursk Biofactory” (Russia).

Samples (swabs) were collected from the carcasses and @
internal organs according to the “Rules for ante-mortem
examination of slaughter animals and post-mortem in-
spection of meat and meat products” [13], and the sero- @

logical tests were carried out using “Methodical guidance
for bovine leucosis diagnosis” [14].

@ 1,3, 4, 6 — tested substance (solution with the swab);

2,5 specific precipitating serum;
@ 7 — freeze-dried BLV antigen

RESULTS AND DISCUSSION Fig. ID assay of test substance for post-mortem diagnosis

All veterinary and sanitary requirements applicable to  of bovine leucosis
biomaterial collection from the carcasses and offal for fur-
ther post-mortem examination were strictly followed.The  Table
collected swabs were transferred to the numbered sterile  Ante-mortem and post-mortem BL diagnosis using serological method (AGID)
tubes and delivered to the Laboratory of farm animal in-
fectious pathologies in the Caspian Zonal Veterinary Re-

000

Post-mortem diagnosis using AGID,

Total

search Institution. The samples were accompanied with Ante-mortem bovine leucosis AGID-tested terms of tests
relevant documents. Before AGID, depending on the size diagnosis vl

. . . . LI Day 1 Day 2 Day 5
of the swab 0.5-0.7 mL of isotonic solution (0.85% sodium
chloride solution) were once added to the tubes with the  gjy_negative in AGID 148 _ _ -
swabs and the tubes were left for 3-5 hours until homoge-
nous substance was formed. After that the tubes were kept  Serological (other) diagnostic tests 175 5 5 4

at room temperature (18-26 °C) and occasionally shaken  for bovine leucosis were not carried out
(2-3 time) so that antibodies contained in the swabs col-

lected from BL-infected carcasses could transfer to the fota 3 S5 | 52 | 4Q23%)
saline solution.
AGID was carried out according to the following
scheme: 0.04-0.06 mL of the tested substance were in- CONCLUSION
oculated in the wells punched in the agar gel. The tested The foregoing prompts the conclusion that immuno-

substance was inoculated in wells No. 1, 3,4 and 6 using  diffusion test can be used for post-mortem bovine leucosis
automated pipette (dosing device); BLV antigen was inoc-  diagnosis during meat inspection along with other recog-
ulated in central well No. 7 and opposite peripheral wells  nized methods — pathological and histological tests as well
No. 2 and 5 were inoculated with precipitating serum (Fig.).  as molecular-genetic PCR.
Then, the Petri dishes were incubated in thermostat at 20— Therefore, post-mortem serological testing of carcasses
26 °C, and the results were visually recorded in 48 hours. and offal for bovine leucosis demonstrated AGID suitabili-
Ante-mortem BL diagnosis using AGID involves detec-  ty as one of the test-systems for detection of antibodies to
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