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ABSTRACT

Retrospective analysis of enzootic bovine leucosis (EBL) data received by the Republic of Dagestan Veterinary Laboratory and Veterinary Department of the Re-
public of Dagestan was made. From 1988 to 2022, the Republican veterinary laboratories serologically tested 3,205,118 animal sera for the antibodies to bovine
leukaemia virus (BLV) antigen, and 76,133 (2.4%) of them were positive. High BLV infection levels were detected in 1988 (32.2%), 1989 (21.3%), 1991 (23.3%),
1993 (23.0%), 2005 (24.2%), 2010 (23.0%), and the lowest ones were reported in the recent years: 2020 — 1.0%, 2021 — 1.0%, 2022 — 0.5%. In 2022, diagnostic
testing of 875,312 serum samples was carried out, which included 476,493 sera collected from bovines in high-altitude and mountainous areas of Dagestan. In
the plain areas, 255,312 bovine animals were tested for leucosis, and 122,967 animals were tested in the sub-mountain areas. The animal infection with BLV in
these natural and climatic conditions was reported as follows: high-altitude and mountainous areas — 0.5% (2,313 animals), plain areas — 0.8% (1,925 animals),
sub-mountain areas — 0.1% (109 animals). Additional 20,540 serum samples were tested in the laboratories at the transhumance pasture veterinary units, and
170 BLV seropositive animals (0.83%) were detected. No EBL was diagnosed in the laboratories of the Derbent, Kochubeysk, Ulankholsk, Bakressk veterinary units,
but other four laboratories detected high level of BLV seropositive animals (Kizlyarsk — 14.6%, Babayurt — 3.6%, Tarumovsk — 3.0%, Kyzylyurt — 1.06%). Thus, EBL
is widespread in animals, especially in the plain areas of the Republic of Dagestan.
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PeTpocneKTUBHbIN aHaNN3 PacnpPoCTpaHeHnA Neinko3a
KPYNHoro poratoro ckota B Pecnybnuke [larectaH
C YYETOM NPUPOAHO-KNMMATUYECKUX YCI0BUIA

A. P. Myctadaes, M. 0. bapatos
[TpuKacnuiickuii 30HaNbHbII HayYHO-NCCNEROBATENbCKII BeTepUHAPHbIA MHCTUTYT — dunnan OTBHY «DepepanbHbiii arpapHblil HayuHbIiA LieHTP
Pecny6nuku [larectan» (Mpukacnuitckuit 3oHanbHblit HUBU — dunuan OTBHY «OAHL| PD»), r. Maxaukana, Pecny6nuka [larectan, Poccua

PE3IOME

[TpoBesieH peTpocneKTUBHbIA aHaNK3 IMU300TONOrMYECKIX AAHHbIX N0 NeiKo3y KpynHoro poratoro ckota 'BY PIl «PecnybankaHckan BetepuHapHas nabopatopusa»
1 Komuteta no BetepuHapuu Pecny6nuku [larectan. C 1988 no 2022 1. B BeTepuHapHbIX NabopaTopusax pecny6auky ceponornyeckum MetToom 6biau nposefeHbl
uccnenoBanma 3205 118 npob KpoBY KUBOTHBIX C Liefbo BLIABNIEHINA AHTUTEN K aHTUTEHY BUPYCa NIefiko3a KpYMHOTo poratoro ckota, u3 Hinx 76 133 (2,4%) nanu no-
NOXMTENbHBI pe3ynbTart. Bbicokuii ypoBeHb HPMLIMPOBAHHOCTY KIUBOTHBIX BUPYCOM NIeiiKo3a KPyMHOro poratoro ckota BbissneH B 1988 (32,2%), 1989 (21,3%),
1991 (23,3%), 1993 (23,0%), 2005 (24,2%), 2010 (23,0%) ropax, a HauMeHbLLIIA yCTaHOBNEH B nocnesHue rodbl: B 2020 T. — 1,0%, 8 2021 1. — 1,0%, 8 2022 1. —
0,5%. B 2022 r. npoBeeHbl AnarHocTyeckue uccnegoBaqna 875 312 npob CbIBOPOTKM KPOBH, U3 KoTopbix 476 493 6binn 0T0GPaHbI OT KPYNHOro poraToro
CKOTa 113 BbICOKOTOPHbIX U FOPHbIX paiioHoB [larectaa. B paBHUHHOI YacTu pecny6nmku Ha neiiko3 6bino nccnegoBaHo 255 312 rofl. KpynHOTo poraToro CKoTa,
B MPEArOPHbIX paiioHax — 122 967 ron. MHOUUMPOBAHHOCTb XUBOTHbIX BUPYCOM N1eliK03a KPyMHOro POratoro CkoTa B JaHHbIX NPUPOAHO-KAMMATUYECKIX 30HaX
COCTaBWNA: B BbICOKOTOPHBIX M FopHbIX — 0,5% (2313 ron.), B paBHUHHOI 30He — 0,8% (1925 ron.), B npearopHoii —0,1% (109 ron.). Ewe 20 540 npo6 cbiBopoTKiA
KpoBV Bbinu Uccne0BaHbI B 1abopaTopuAx BeTepUHAPHbIX CTaHLMI OTTOHHOTO IBOTHOBOACTBA, B pe3ynbrate BbiABunM 170 (0,83%) XUBOTHDIX, CEPONONOMN-
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TeNbHbIX K BUPYCY Neliko3a KpynHoro poratoro ckota. B nabopatopuax [lepbertckoii, Kouybeiickoii, Ynanxonbckoii, bakpecckoii BeTepiHapHbiX CTaHLMI Neiiko3
¥ KpYMHOrO POraToro CKoTa He ANarHoCTPOBaH, a B APYTIX YeTbIpex BbIABIEH BbICOKIMIA ypoBeHb Cepono3uTUBHOCTU %uBOTHbIX K BITKPC (Kusnapckas — 14,6%,
babatopToBckas — 3,6%, TapymoBckas — 3,0%, Kusunioptockas — 1,06%). Takum 06pa3om, neiiko3 KpynHOro poratoro ckota MeeT NoBCeMeCTHoe pacnpocTpa-
HeHVe Cpesu XUBOTHBIX, 0COBEHHO Ha TeppUTOPUIN PaBHUHHOI 30HbI Pecnybnuki arectaH.

KntoueBbie cnoBa: neiiko3 KpynHOro poratoro ckoTa, 3M1300TuYecKad KapTa, NPUPOAHO-KNMMATIYeCkVe 30Hbl, AMHAMIKA PaCpOCTPaHeH!A BUpyca Neiiko3a
KpynHoro poratoro ckota, Pecny6nuka [larectax

[ina untnposanua: Mycradaes A. P, bapatos M. 0. PetpocnekTuBHbIii aHanu3 pacnpocTpaHeHus feiiko3a KpynHoro poratoro ckota B Pecny6nuke [larectan
C y4eTOM NPUPOAHO-KNUMATIYECKIX YCNOBHIA. BemepuHapus cezodus. 2023; 12 (4): 308-314. DOI: 10.29326/2304-196X-2023-12-4-308-314.

KondnukT uHTepecoB: ABTOpbI 3aABNAKT 06 OTCYTCTBUN KOHGINKTA UHTEPECOB.

[ina koppecnongexuun: Myctagaes Apkud PamasaHoBuy, KaHA. BeT. HayK, BeayLUyil HayYHbIA COTPYAHUK NabopaTopuy MHGEKLIMOHHOI NaToNOrMN CeNbCKo-
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n. 88, e-mail: mustafaev_arkif@mail.ru.

INTRODUCTION

Enzootic bovine leucosis (EBL) is a disease widely
spread in many countries of the world and in the regions
of the Russian Federation [1, 2, 3, 4]. The disease is caused
by bovine leukemia virus (BLV) and specified by long
subclinical course. EBL is mostly chronic and seldom
acute [5, 6, 7, 8. Definite time period (3-5 years and more)
is necessary for the disease to transform from the sub-
clinical to hematological or clinical phase. This is entirely
dependent on the immunological and physiological sta-
tus of the animal. Reasons or negative factors affecting
the immune status of the BLV-infected animal can include
concomitant diseases (brucellosis, tuberculosis, etc.), poor
feeding, stress (veterinary manipulations, insect bites, inju-
ries, etc.). Effects of radiological elements as well as natural
and climatic conditions (temperature, humidity, rarified air,
etc.) cannot also be excluded [9, 10, 11,12, 13, 14].

In 2020, in the Republic of Dagestan, there were over
million bovines and the number of cows amounted to
481 thousand of them; in 2021 - 951 thousand animals in-
cluding 462 thousand cows. In 2022, the veterinary labora-
tories serologically tested 875,312 bovine blood sera that
amounted to 92% of the total bovine population in the Re-
public. When 5-6-month old calves born from the cows
not subjected to EBL testing are included, the coverage
of the serologically tested population can reach 100% for
the Republic.

The study was aimed at the retrospective analysis of EBL
epizootic situation taking into account natural and climatic
zones in the Republic of Dagestan.

Based on the aim the following tasks were identified:

1. Retrospective analysis of EBL-situation over the re-
cent 35 years.

2. Examination of BLV spread in animals in different na-
tural and climatic zones of the Republic.

3. Compilation of EBL epizootic map for the municipal
raions and okrugs in the Republic.

MATERIALS AND METHODS

In order to conduct EBL epizootological monitoring
in municipal raions and okrugs, official statistical data
of the GBI RD “Republican Veterinary Laboratory” and

the Republic of Dagestan Veterinary Committee were
used. EBL situation in the Republic over the past 35 years
was studied in the form of a retrospective analysis, taking
into account the effect of natural and climatic conditions
on EBL spread in animals. The epizootic map of EBL spread
in the Republic was compiled taking into account the terri-
torial boundaries of raions and municipal okrugs.

Serological and hematological tests of animal blood
for EBL were carried out according to the “Guidelines for
bovine leukosis diagnosis” [15], and the BLV spread situa-
tion was studied according to the “Guidelines for epizooto-
logical survey of bovine leukosis” [16].

RESULTS AND DISCUSSION

In 1988-2022, serological tests of 3,205,118 animal
blood samples were performed to detect antibodies to
the BLV antigen, and 76,133 (2.4%) test results were posi-
tive. A high proportion of BLV infection was detected
in animals in 1988 (32.2%), 1989 (21.3%), 1991 (23.3%),
1993 (23.0%) and 2005 (24.2%), 2010 (23.0%). The low-
est level of infection was established in the recent years:
in 2020 - 1.01%, in 2021 - 1.0%, in 2022 — 0.5% (Table 1).
In our opinion, the low level of animal infection with BLV
is associated with a high coverage of bovines with diag-
nostic tests, and the highest percentage of seropositive
farm animals is associated with the sampling of animals
located on the public farms in the plain zone. At the same
time, hematological tests were conducted in veterinary
laboratories among the seropositive animals for the de-
tection of persistent leukocytosis. A total of 40,057 sam-
ples were hematologically tested. As a result, 5,612 (14.0%)
animals demonstrated development of persistent leuko-
cytosis. Over the past 35 years, the largest number of bo-
vine blood samples were subjected to hematological tests
in 1988 (9,451), 1989 (9,127), 1990 (4,657) and 2019 (6,070).
The proportion of hematologically diseased animals
in these years amounted to 9.4% (888), 11.3% (1,031),
11.0% (512), 24.4% (1,482), respectively. In 2006, 2007,
2008 and 2022, hematological tests of animal blood were
not conducted in the Republic, and the number of samples
tested in other years was insignificant and did not re-
flect the real situation on EBL incidence. Nevertheless,
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Table 1
Retrospective analysis of EBL spread in the Republic of Dagestan

IDA tested Hematological tests
Year

total tested, animals IDA-positive seropositive, % total tested, animals | persistent leukocytosis
1988 9,248 2,977 322 9,451 888 9.4
1989 31,823 6,783 213 9,127 1,031 1n3
1990 18,592 3,678 19.8 4,657 512 1.0
1991 8,613 2,006 233 1,277 168 13.2
1992 8,777 1,161 13.2 755 26 3.4
1993 5157 1,186 23.0 1,039 21 20
1994 1,413 1,538 13.5 401 16 4.0
1995 9,575 1,219 12.7 733 8 1.1
1996 6,773 979 14.5 145 - 0
1997 6,041 462 7.6 18 - 0
1998 5,162 384 74 128 - 0
1999 4,112 151 3.7 72 - 0
2000 2,553 48 1.9 51 - 0
2001 2,300 68 3.0 49 - 0
2002 2,610 197 7.5 60 13 217
2003 2,133 23 1.1 20 - 0
2004 3,287 60 1.8 72 - 0
2005 3127 758 242 286 53 18.5
2006 2,658 335 12.6 - - -
2007 - - - - - -
2008 20,007 581 29 - - -
2009 10,109 1,822 18.0 281 103 36.7
2010 9,328 2,148 23.0 451 193 42.8
20M 7417 1,214 16.4 136 61 449
2012 5977 172 29 81 22 27.2
2013 7,210 1,220 16.9 447 135 30.2
2014 5,504 295 54 233 39 16.7
2015 7,310 1,016 13.9 79 14 17.7
2016 10,842 1,433 13.2 296 86 29.1
2017 7,466 577 1.7 188 45 239
2018 223,293 8,998 4.0 1,202 292 243
2019 625,970 15,578 2.5 6,070 1,482 244
2020 524,930 5,361 1.0 1,265 251 19.8
2021 720,489 7,188 1.0 527 153 29.0
2022 875,312 4,517 0.5 - - -
Total 3,205,118 76,133 2.4 40,057 5,612 14.0

IDA — immunodiffusion assay.

high percentage of the leukemia diseased animals of
the number of hematologically tested ones was noted
in 2009 (36.7%), 2010 (42.8%), 2011 (44.9%), 2013 (30.2%),
2016 (29.1%) and 2021 (29.0%).

In 2007, EBL diagnostic tests of animal blood were
not carried out, and the number of serologically tested

animals did not exceed 32 thousand bovines/year un-
til 2018. Large-scale serological EBL tests were started
in 2019. Then 625,970 animal serum samples were tested,
in 2020 - 524,930, in 2021 - 720,489, in 2022 - 875,312,
of which 15,578 (2.5%), 5,361 (1.0%), 7,188 (1.0%), 4,517
(0.5%) samples were seropositive, respectively.
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Table 2

Epizootic analysis of EBL spread in 2022 considering the natural and climatic zones of the Republic of Dagestan

Total IDA-tested,
animals

Raions and municipal IDA-positive,

animals

okrugs

Seropositive
animals, %

Total IDA-tested,
animals

Raions and municipal
okrugs

IDA-positive,
animals

Seropositive
animals, %

Plain area Suleyman-Stalsky 19,609 0 -

Babayurtovsky 17,944 91 0.51 Total 122,967 109 0.1
Kizilyurtovsky 15,589 2 0.013 High-altitude and mountainous areas
Kizlyarsky 24,022 1 3.0 Agulsky 7,967 0 -
Tarumovsky 29,956 334 1.1 Akushinsky 58,933 65 0.1
Khasavyurtovsky 56,744 52 0.09 Akhtynsky 10,706 0 -
Karabudakhkentsky 15,414 75 0.5 Kurakhsky 11,492 0 -
Kumtorkalinsky 6,188 308 5.0 Gergebilsky 21,018 107 0.51
Magaramkentsky 25,693 0 - Gunibsky 33,855 762 2.3
Nogaysky 18,163 3 0.02 Kulinsky 25,131 4 0.02
Kayakentsky 10,534 18 0.17 Laksky 25471 37 0.15
Derbentsky 12,479 5 0.04 Levashinsky 24,612 2 0.008
Kaspiysk city 576 0 - Rutulsky 14,673 13 0.09
Makhachkala city 15,397 260 1.7 Untsukulsky 15,817 114 0.7
Khasavyurt city 5222 3 0.06 Khunzakhsky 21,669 20 0.09
Derbent city 571 0 - Shamilsky 30,780 263 0.9
Dagestanskiye Ogni 507 0 _ Botlikhsky 36,994 208 0.6
town

Gumbetovsky 18,513 0 -
Kizlyar town 313 53 16.9

Dakhadayevsky 20,241 % 0.5

Total 255,312 1,925 0.8
Tlyaratinsky 13,892 76 0.5
Sub-mountain area

Charodinsky 20,014 385 1.9
Kazbekovsky 18,306 0 -

Tsumadinsky 17,247 72 0.4
Kaytagsky 8,559 0 - -

Tsuntinsky 14680 0 B
Sergokalinsky 7,468 50 0.67 (Bezhtinsky uchastok) !
Tabasaransky 20,743 1 0.005 Akhvakhsky 22,264 89 0.4
Khivsky 8,790 0 - Dokuzparinsky 10,524 0 -
Buynaksky 29,327 24 0.08 Total 476,493 2,313 0.5
Novolaksky 10,165 34 0.33 IDA — immunodiffusion assay.

In view of the above, it can be concluded that the num-
ber of diagnostic tests is annually increasing, and animal
BLV infection rates are decreasing.

In 2022, EBL diagnostic tests were carried out on
875,312 serum samples, of which 476,493 were collec-
ted from cattle in the high-altitude and mountainous re-
gions of Dagestan. 255,312 bovines were tested for EBL in
the plain part of the Republic and 122,967 animals in the
sub-mountain areas (Table 2). BLV seropositivity of cattle in
the natural and climatic conditions of the Republic was at
the following level:in the plain areas — 0.8% (1,925 animals),
in high-altitude and mountainous areas - 0.5% (2,313 ani-
mals), in the sub-mountain areas — 0.1% (109 animals).
A high degree of BLV infection in animals is mainly repor-
ted in the areas located on the plain, as well as in moun-
tainous areas where transhumance farms are located in

the flat areas. The highest epizootic BLV spread was repor-
ted in the following raions and municipal okrugs: Kizlyar
town (16.9%), Kumtorkalinsky (5.0%), Kizlyarsky (3.0%),
Gunibsky (2.3%), Charodinsky (1.9%) raions, Makhachkala
city (1.7%), Tarumovsky Raion (1.1%). In other raions and
municipal okrugs, the animal BLV seropositivity level did
not exceed 1.0%. In 2022, the Republican veterinary labo-
ratories did not detect BLV antibodies by diagnostic tools
in the blood of animals in 11 raions (Magaramkentsky, Kaz-
bekovsky, Kaytagsky, Khivsky, Suleyman-Stalsky, Agulsky,
Akhtynsky, Kurakhsky, Gumbetovsky, Tsuntinsky (Bezh-
tinsk uchastok), Dokuzparinsky) and in 3 municipal okrugs
(Kaspiysk, Derbent, Dagestanskiye Ogni).

Analyzing the data in Table 2, it can be noted that
the lowest BLV spread (0.1%) in animals was reported
in the areas that are located in the sub-mountain areas
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Table 3
EBL monitoring performed by the transhumance pasture veterinary units
in the Republic of Dagestan in 2022
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Transhumance Total tested, IDA-positive, Seropositive animals,
veterinary stations animals animals )
Tarumovsk 4310 129 3.0
Kizlyar 82 12 14.6
Bakres 3,515 0 -
Kizilyurt 1,228 13 1.06
Babayurt 446 16 3.6
Kochubeysk 5,888 0 -
Ulankholsk 3,892 0 -
Derbent 1179 0 -
Total 20,540 170 0.83

IDA — immunodiffusion assay.

312

of the Republic. This is due to the fact that the farm animals
in these areas have limited contact with the infected ani-
mals located in the plain areas of the Republic. However, in
the mountainous and high-altitude areas of the Republic,
many livestock farmers graze their cattle and small rumi-
nants on mountain meadows in summer, and in the trans-
humance areas on the lowland plaining in winter, where,
in our opinion, contact with infected animals may occur.

KALMYKIA
STAVRO
POL
KRAI

CASPIAN SEA

CHECHEN
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GEORGIA

AZERBAIJAN
REPUBLIC

Thus, the main reasons for BLV spread in the moun-
tainous areas of the Republic include the following:
joint grazing of indigenous animals and animals from
the mountainous areas in the plain areas, veterinary ma-
nipulations (tagging, blood collection, obstetrics, etc.)
at the transhumance veterinary stations, etc. As noted
earlier [9], the high level of EBL spread in the plain areas
of the Republic is associated with the historical importa-
tion of infected animals from the disease-infected farms
in the north-western and central regions, as well as
from the Baltic Republics and Ukraine during the Soviet
period. An important factor in the spread of the infection
in the plain areas of the Republic of Dagestan also involves
high concentration and intensification of animal reproduc-
tion on public farms [17, 18, 19].

In the Repubilic, in the places of transhumant manage-
ment of cattle and small ruminants, the transhumance vet-
erinary stations are located in the plain areas, where diag-
nostic tests of animal blood for various diseases are carried
out, including EBL. In 2022, specialists of these veterinary
stations serologically tested 20,540 animal blood samples
for EBL, of which 170 (0.83%) showed positive results
(Table 3). In the laboratories of four out of the eight veter-
inary stations (Derbent, Kochubeysk, Ulankholsk, Bakres),
EBL was not diagnosed by serological method, and in the
other four a high level of animal BLV seropositivity was
detected (Kizlyar - 14.6%, Babayurt - 3.6%, Tarumovsk —
3.0%, Kizilyurt - 1.06%).

Comparative analysis of EBL epizootological data in
municipal okrugs, raions and related transhumance areas

BLYV infection above 1%
BLYV infection 0.5-1.0%
BLV infection below 0.5%
BLV infection 0%

Municipal raions

1. Agulsky 22. Kurakhsky

2. Akushinsky 23. Laksky

3. Akhvakhsky 24. Levashinsky

4. Akhtynsky 25. Magaramkentsky

5. Babayurtovsky 26. Novolaksky

6. Botlikhsky 27. Nogaysky

7. Buynaksky 28. Rutulsky

8. Gergebilsky 29. Sergokalinsky

9. Gumbetovsky 30. Suleyman-Stalsky

10. Gunibsky 31. Tabasaransky

11. Dakhadayevsky 32. Tarumovsky

12. Derbentsky 33. Tlyaratinsky

13. Dokuzparinsky 34. Untsukulsky

14. Kazbekovsky 35. Khasavyurtovsky

15. Kaytagsky 36. Khivsky

16. Karabudakhkentsky 37. Khunzakhsky

17. Kayakentsky 38. Tsumadinsky

18. Kizilyurtovsky 39. Tsuntinsky

19. Kizlyarsky 40. Charodinsky

20. Kulinsky 41. Shamilsky

21. Kumtorkalinsky 42. Bezhtinsky uchastok
Municipal okrugs

43. Makhachkala 48. Kaspiysk

44. Buynaksk 49. Kizilyurt

45. Dagestanskiye Ogni 50. Kizlyar

46. Derbent 51. Khasavyurt

47. Izberbash 52. Yuzhno-Sukhokumsk

Fig. Epizootic map of EBL spread in the Republic of Dagestan in 2022
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(Kizlyarsky Raion — 3.0%, Kizlyar Municipal Okrug - 16.9%,
Kizlyar Transhumance Veterinary Station - 14.6%, etc.)
shows the interdependence (relatedness) of BLV spread
indicators in animals. This is due to the fact that the BLV-
infected farm animals in the plain area come into contact
with healthy cattle in the transhumance areas.

An epizootic map of EBL spread in municipal raions and
okrugs of the Republic was compiled on the basis of the of-
ficial statistical data for 2022, received by the GBI RD “Re-
publican Veterinary Laboratory” (Fig.).

As one can see, EBL is widespread in the middle and
northern parts of the Republic, where a large number of
public (family-operated) farms are concentrated in the
plain areas. The southern part of Dagestan remains EBL-
free, with the exception of several raions (Dakhadayevsky,
etc.). There are transhumance farms located in the flat
parts in the mountainous and high-altitude areas marked
in red and green on the map, which explains BLV spread
in these climatic zones.

Thus, EBLis reported in all natural and climatic zones of
the Republic of Dagestan, but it has received a high degree
of spread on the lowland plains.

CONCLUSIONS

As a result of the work carried out to study the EBL epi-
zootic situation in 1988-2022, the following conclusions
can be made.

1. The number of serological tests of animal blood
samples is annually increasing (from 9,248 in 1988
to 875,312 in 2022), while the proportion of BLV-infec-
ted farm animals is decreasing (from 32.2% in 1988 to
0.5% in 2022).

2.The spread of infection is reported in all natural and
climatic zones of the Republic, but the highest level is ob-
served in the plain area and in transhumance zones loca-
ted on lowland plains.

3. The epizootic map compiled on the basis of the of-
ficial statistical data for 2022 shows high degree of EBL
spread in many municipal raions and okrugs of the Re-
public of Dagestan.

In summing up, a general conclusion can be made: in
early 2023 the Republic of Dagestan remained an EBL-
infected region of the Russian Federation.
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