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SUMMARY

Bovine leukosis is one of the most common infectious diseases of farm animals, causing significant economic damage due to a decrease in production of livestock
products, premature culling and slaughter of cows and servicing bulls. The disease needs special attention and control on behalf of the on-farm veterinarians and
zootechnicians. The article briefly describes epizootic situation on bovine leukosis in the Russian Federation in 2004-2020. It also includes a report on the disease
situation in “Sibirskaya Niva” LLC (the Irkutsk Oblast) for 2015-2021 and assesses effectiveness of health support and disease prevention measures taken on the
farm. The paper gives a brief description of the agricultural establishment: its zoosanitary status as well as zootechnical, veterinary, therapeutic and preventive
measures (disinsection, deratization, vaccination). Based on the data obtained, we found the ultimate cause of bovine leukosis on the farm: presumably, these were
crossbred animals brought into the farm. In order to eradicate the disease, “Sibirskaya Niva” LLC has developed a plan on health support and disease prevention,
which includes veterinary, zootechnical and economic measures. Thus, due to the actions taken from 2015 to 2019, the number of infected cows and heifers reduced
by 6.42 and 2.78 times, correspondingly. At the same time, the overall number of infected animals decreased by 9.9%. Task-oriented measures taken by the state
veterinary services made it possible to steadily reduce the number of infected animals by 2020. The comprehensive approach embracing the farm peculiarities has
proven to be effective to quickly eliminate bovine leukosis, as the above-mentioned agricultural establishment exemplified it.
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PE3IOME

Jleiiko3 KpynHOro poraToro ckoTa — 0O 13 Haubonee pacNPOCTPaHEHHbIX NHPEKLMOHHBIX 3a60N1eBaHMI CeNbCKOXO3ANCTBEHHBIX KUBOTHBIX, HAHOCALLMX
3HauUTENbHbIIA SKOHOMUYECKNIA YLLep6 BCneACTBIe HefonoNyyeHIa NpoayKToB XIBOTHOBOACTBA, NPeXxAeBpeMeHHOIi BbIOPaKOBKM 1 y60s KOpoB 1 ObIKoB-
npon3soguTeneii. bonesHb Tpebyet 0c060ro BHUMAHNA 1 KOHTPONA CO CTOPOHBI CMIELMANICTOB BETEPUHAPHOI 1 300TeXHIYeCKoil Cnyb xo3aiicTB. B cTatbe
KpaTKo 0XapaKTepu30BaHa INN300TIYeckas 06CTaHOBKa NO NeiiK03y KPYMHOO poraToro ckoTa Ha TeppuTtopuy Poccuiickoit Oepepauum 8 2004-2020 rr., a Takke
npecTaBneHbl pe3ynbratbl N3yyeHna cutyauum no 3abonesanuio 3a 2015-2021 rr. 8 000 «Cubupckas Husa» UpkyTckoit 06nacT n oueHeHa 3GGekTMBHOCTL
0370pOBUTENbHO-NPOGUNAKTUYECKIX MEPONPUATIN, POBEAEHHDIX B X03AlicTBe. IpuBeaeHa kpaTkas XapakTepucTika CeNbCkoxo3ANCTBEHHOTO NPeANPUATUA:
300UTUEHNYeCKIe NOKa3aTen i, 300TeXHIYeckie, BeTepuHapHble i neyebHo-npodunakTueckue (Le3nHCeKLa, AepaTu3auys, BakuuHauna) meponpuatus. Ha
0CHOBaHWV MOTyYeHHbIX AaHHbIX ObiNa yCTaHOBNEHa NepBONPUYMHA NOABNEHNA Neiiko3a KpYMHOTO POraToro CkoTa B X03AICTBe: NPeANoNoXUTeNbHO, UCTOUHUKOM
BUpYCa ABUNUCH BBE3eHHble NOMeCHbIe XIBOTHbIe. [InA nukBuaauum 3abonesanna B 000 «(ubupckas Husa» paspabotaH nna 0340poBUTENbHO-NPOGMNAK-
TUYECKMX MePONPUATHIA, BKNKOYAIOLLMI BETEPUHAPHDIE, 300TEXHUYECKIe 1 OPraHIn3aLMOHHO-X03AMCTBEHHbIE NpoLeAypbl. B pe3ynbrate npoeseHHoii paboTb
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€2015 no 2019 1. UHGULMPOBAHHOCTL CPEAN KOPOB M TENOK CHU3MNACh B 6,42 1 2,78 pa3a COOTBETCTBEHHO. Mpi 3ToM 06LMit YPOBEHD MHGULMPOBAHHOCTH
KUBOTHbIX yMeHbLUMACA Ha 9,9%. bnarogapa LeneHanpaBneHHoii paboTe, NpoBOAVIMOIE rocyapCTBEHHOI BeTepUHaPHOI Cly60il, k 2020 T. yaanocb Ao6uUTbCA
CTabUNbHOTO CHUXKEHIA YPOBHA MHOMLIPOBAHHOCTM UBOTHBIX. Ha npuMepe AaHHOTO cenbXxo3npeanpuaTUA foKa3aHa SdeKTUBHOCTb CNNAHUPOBAHHOTO Cyye-
TOM 0C06EHHOCTe! X03AIICTBA KOMMEKCHOTO N0JAX0a, MO3BOAMBLLETO B KOPOTKYE CPOKM NPOBECTI 03[0POBNIEHIE X03AICTBA OT NeiiK03a KPYMHOro poraToro cKota.
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INTRODUCTION

Bovine leukosis is a chronic infectious disease caused
by bovine leukemia virus (BLV). The damage caused by
the disease on farms includes a drop in production of milk,
slaughter products and offspring; premature culling and
slaughter of cows and servicing bulls [1].

Leukosis is registered in most countries with well-
developed livestock industry. The disease is mostly spread
in the USA and in some countries of Central Europe, as well
asin Denmark and Sweden. Based on the report of the Ros-
selkhoznadzor Information and Analysis Center on the epi-
zootic situation in the Russian Federation, 18,636 animal
cases were registered in the country in 2020 and 442 sites
were affected with bovine leukosis [1-6]. Figure 1 depicts
an upward trend in the year-on-year dynamic changes in
the number of the affected sites.

In 2020, new outbreaks of bovine leukosis were regis-
tered in the Altai, Krasnodar, Perm, Primorsky, Khabarovsk
Krais, in the Republics of Dagestan, Ingushetia, Kalmykia,
Karelia, Crimea, North Ossetia, Tatarstan, in the Khanty-
Mansi Autonomous Okrug, in the Amurskaya, Astrakhan,
Vladimir, Voronezh, Irkutsk, Kaliningrad, Kaluga, Kirov,

Kurgan, Kursk, Novgorod, Tyumen and Chelyabinsk
Oblasts [5, 6].

The increase in the number of leukosis cases and lack
of effective prevention tools and methods add urgency
to the problem which needs to be solved not only for the
purposes of veterinary medicine, but also for general bio-
logy [7, 8].

The purpose of the research is to assess measures taken
to control bovine leukosis in “Sibirskaya Niva” LLC.

To achieve the purpose, the following tasks were set:

— to study epizootic situation on bovine leukosis in “Si-
birskaya Niva” LLC;

— to analyze measures taken to control bovine leukosis
in “Sibirskaya Niva” LLC;

— to assess effectiveness of the measures taken over
the past 7 years.

MATERIALS AND METHODS

Primary veterinary records and veterinary reports were
used as a practical basis to study the epizootic situation
on bovine leukosis in “Sibirskaya Niva” LLC (the Irkutsk
Oblast), as well as to assess the disease control measures.
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Fig. 1. Number of bovine leukosis-affected sites in the Russian Federation in 2004-2020 [6]
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RESULTS AND DISCUSSION

“Sibirskaya Niva” LLC keeps one animal species, i.e.
black-and-white dairy cattle. There are no driveways or
cow tracks next to the farm. The livestock farms are located
at least 500 m away from residential areas and household
buildings. The animals are kept in standard cow barns de-
signed for 100 animals. These are brick-built barns com-
plying with the relevant zoosanitary requirements and
having artificial lighting, central heating and combined
supply and exhaust ventilation.

Cow watering site is equipped with individual water
bowls with water supplied from artesian wells. Animal
feeds are stored in a specially designated storage facility
protected from birds and rodents and silage is stored in a
sealed trench. Feeds are regularly tested for bacterial con-
tamination, mycotoxins and heavy metals.

The feed preparation room, isolation pen and veteri-
nary pharmacy properly comply with the sanitary and
hygiene requirements.

The manure is removed out of the cow barns twice
a day with a scraper conveyor, then transported to the
manure storage site located 600 m away from the farm
for further biothermal decontamination. On-farm dead
livestock and slaughter wastes are buried in burial sites
in the settlement of Orinsk or burned in a trench.

Formaldehyde, caustic soda, chloramine and bleach
are used on the farm for disinfection. Required amounts
of disinfectants are stored in a pharmacy warehouse
in sealed original containers with labels on. The use
of disinfectants is registered in a special log. A mobile dis-
infection station (UDP) and a spray nozzle SAG-1 are used
for disinfection of cattle barns. For preventive purposes
cattle barns are disinfected after the grazing season be-
gins and before the housing season starts. The calving area
is sanitized, as soon as the animals leave calving cubicles.
Calve nurseries are sanitized every time after the calves
are moved to calf barns.

Disinfection of the farm production facilities includes
4 stages:

1. Spray treatment of the interior surfaces in the pro-
duction facilities and in ventilation shafts with a hot 2%
caustic soda solution, exposure time - 30 minutes.

2. Mechanical cleaning: removal of left-over feed, ma-
nure, mechanical impurities using pressure washing unit
from the mobile disinfection station.

3. Wet disinfection with a hot 5% caustic soda solution,
exposure time — 1 hour (concentration of the working solu-
tionis 1 L/m?).

4. Indoor air aerosol disinfection with a 40% formalde-
hyde solution (15 mL/m?3), exposure time - 2 hours. Then
the room is ventilated, the remaining formaldehyde is
neutralized by sprayed 20% hydrous ammonia. Walls (to
a height of 1.5 m), feeders and cubicle divisions are treated
with 15% freshly slaked lime. Disinfection quality control is
ensured by the Irkutsk Interregional Veterinary Laboratory
which tests farm swabs for coliform bacteria.

For disinsection purposes, a 1% aqueous solution
of chlorophos is used to destroy insect breeding sites.
Before blood-sucking insect (horseflies) season starts,
the skin of animals is treated with a 2% solution of chlo-
rophos. Deratization is carried out regularly after rodents
are detected; more often in autumn and winter when
the rodents move indoors. For these purposes, baits

with zinc phosphide are used. Special attention is given
to preventive measures: floors are repaired, doors and
gates are sealed, grain feeds scattered on the floor are
removed, etc.

Farm workers are provided with overalls and personal
protective equipment in accordance with the regulations.
The overalls are washed once a month in the laundry
room. The clothes are pre-soaked for 30 minutes in a 2%
formaldehyde solution. Employees can enter the farm
only through the shower and changing facilities, where
they take off their casual clothes, take a shower and put
on overalls. Industrial and sewage wastewater goes to the
settlement sewage system and pass through a sewage
treatment plant. Awareness-raising campaign aimed at
educating farm workers is in place. The farm workers are
monthly lectured on veterinary and sanitary topics.

The dairy herd is restored from the young replacements
reared on the farm. The cows showing signs of estrous be-
havior are artificially inseminated (manocervical method)
in compliance with veterinary and sanitary rules (the ex-
ternal genitalia are washed with a 1:5000 solution of furaci-
lin, disposable pipettes and gloves are used). Semen from
serving bulls of “Irkutskgosplem” LLC is used for insemina-
tion of cows and heifers.

Until 2014, no cases of bovine leukosis were registered
in “Sibirskaya Niva” LLC. This is primarily explained by the
fact that routine serological diagnosis of leukosis using
agar gel immunodiffusion (AGID) test in the Irkutsk Oblast
began in 2014. It can be assumed that before some leu-
kosis-infected animals were culled due to weight losses
and a decrease in milk production. Probably, the infection
was introduced into the farm in 2014, following delivery
of mixed-bred heifers. Large gatherings of cattle during
blood collection, vaccination, therapeutic manipulations,
etc. play a key role in transmission of bovine leukosis to
healthy susceptible animals.

In 2015, serological tests of blood sera samples from
the entire herd [9] revealed that the number of leukosis
infected cows and heifers was 32.1 and 13.9% (on ave-
rage 19.5%), respectively (Fig. 2, 3, Table). Following the
tests, the farm was declared leukosis affected.

In order to eradicate the disease the following health
support action plan was elaborated by the Institute of Ex-
perimental Veterinary Medicine of Siberia and the Far East
of the SFSCA RAS together with the Veterinary Services
of “Sibirskaya Niva” LLC.

Veterinary measures:

1. Pursuant to results of serological tests of animal
blood sera, the dairy herd shall be divided into leukosis
infected and healthy cattle.

2. Leukosis infected cows shall be segregated in one
of the yards and tested for leukosis 2 times a year using
a hematological method. Blood sera from animals of this
group shall not be serologically tested [4, 9].

3.The sick animals shall be culled, sent to meat proces-
sing plant or emergently slaughtered on the farm.

4. Calves from the sick cows shall be reared in isolation,
shall be fed colostrum from mother cows for 10 days and
then milk from healthy animals, bulk pasteurized milk
or calf milk replacer [9].

5. Blood sera samples from healthy cows shall be sero-
logically tested every quarter. Reactors shall be transferred
to the infected group [2, 10].
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6. The main dairy herd shall be restored from serone-
gative heifers [11, 12].

7. Sera samples from the young cattle shall be serologi-
cally tested at the age of 6, 12, 18 months and before they
join the main herd. Reactors shall be moved to the fat-
tening group with subsequent slaughter for meat. It is also
possible to subject these animals to immunostimulating
therapy in combination with the use of immunomodula-
tors [13, 14].

Veterinary and zootechnical measures:

1. Ensure clear identification numbering of cattle of all
sex and age groups.

2. Prohibit the use of non-sterile tools and other mate-
rials during animal handling.

3. Prevent contacts between infected and intact animals.

4. Any on-farm animal regrouping shall be authorized
by the chief veterinarian.

5. AGID-positives shall be culled.

Economic measures:

1.Employees shall be timely assigned to immobilize ani-
mals during mass blood sampling for leukosis tests, and

vehicles shall be provided for transportation of animals to
the meat processing plant.

2. Key implementers of the on-farm health support
measures shall get bonus payments.

3. Quarterly reports from livestock specialists on im-
plementation of the action plan aimed at ensuring farm
freedom from bovine leukosis shall be reviewed.

4.The action plan shall be annually corrected following
its implementation assessment.

The use of such a detailed approach [5, 15, 16] during
implementation of the health support plan in 2015-2021
made it possible to achieve a stable decrease in the num-
ber of leukosis infected animals (Fig. 2, 3, Table).

The dairy herd animals, whose blood sera contained
BLV-specific antibodies, as revealed by serological tests,
were subjected to hematological tests. It resulted in de-
tection of cows with hematologic stage which helped to
reduce their number in the herd over time[5,6,11-14, 17].

As a cost-saving measure for the farm, no BLV geno-
typing was carried out. Leukosis causative agent is known
to include 10 genetic groups and several subgroups.
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Table
Changes in the overall number of the infected livestock, 2015-2021
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Number of infected animals, %
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BLV isolates recovered in the Russian Federation belong
to genetic groups 4,7 and 8[5, 18, 19]. In the Irkutsk Oblast
BLV belonging to the Belgian and Australian subgroups
circulates in the cattle population.

Calves from infected and sick cows were healthy and
received milk only from healthy animals, since BLV can be
transmitted through colostrum or milk [5, 16, 19, 20].

From 2015 to 2019, the number of infected cows and
heifers decreased by 6.42 and 2.78 times, respectively. At
the same time, the overall number of infected animals de-
creased by 9.9%.

Figure 4 depicts data on BLV spread in different age and
sex groups in 2019. The highest percentage of infected
animals was reported in cows and heifers.

In 2020, AGID revealed no specific precipitating anti-
bodies to BLV antigens in blood sera from the herd.

Thus, thanks to the purposeful work done by the state
veterinary services from 2015 to 2019, the number of
BLV-infected animals decreased to 9.6%, and since 2020
no infected animals have been detected on the farm. Le-
thality and mortality rates were not taken into account,
since the disease was chronic and no deaths were record-
ed. The animals were culled at the very first clinical signs
and when changes in blood leukogram were reported. As
of 1 October 2020, the disease was completely eradicated
on “Sibirskaya Niva” LLC farm.

CONCLUSION

Bovine leukosis was diagnosed on “Sibirskaya Niva”LLC
farm following positive results of serological and hema-
tological tests. Epizooty of bovine leukosis on the farm
broke out in 2015 and was presumably caused by impor-
ted crossbreeds.

In order to eradicate the disease, a plan of health sup-
port and preventive measures (veterinary, zootechnical
and organizational and economic) was developed.

The measures taken to prevent and eliminate bovine
leukosis based on the integrated plan (taking into account
peculiarities of the farm as well as timely diagnosis) made
it possible to eradicate the disease and improve health
status of the herd.

The research was conducted before the Order of the Mi-
nistry of Agriculture of the Russian Federation No. 156
of 24 March 2021 was published (“Validating veterinary rules

for preventive, diagnostic, restrictive and other measures, the

establishment and cancellation of quarantine and other re-
strictions aimed at preventing the spread and elimination

of outbreaks of bovine leukosis”).
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Aryaun Anekcangp PuHaTtoBMY, Bpay-opanHaTop Kadeapsbl
3MM300TOJIOrUK, MMKPOGKONOTN, NapasnToNIOry U BETEPUHAPHO-
caHuTapHon skcneptusbl OF6OY BO KpacHoapckuin TAY,
r. KpacHospck, Poccus.

Cuncnenko CeetnaHa AHaToNbeBHa, KaHAWAAT BETEPUHAPHbIX
HayK, JOUeHT Kadeppbl 3MM300TONIOrUU, MUKpobuonorum,
napasuTonormn n BeTepUHaAPHO-CAHUTAPHON 3SKCMepTU3bl
OrbOY BO KpacHoApckuin TAY, r. KpacHoapck, Poccusa.

Ycoea MpwuHa AHaTonbeBHa, KaHAMAaT OGMONOrmyeckux
HayK, AOLEHT KapeApbl BHYTPEHHUX He3apasHbix GonesHew,
aKylepcTBa U GU3MONOTNN CENbCKOXO3ANCTBEHHbIX XUBOTHBIX
OrbOY BO KpacHospckuin TAY, . KpacHospck, Poccus.

CrporaHosa MpuHa flkoBneeBHa, fOKTOp 6Gronoruyeckux
Hayk, npodeccop kadenpbl 3NM300TONOMNN, MUKPOBMONOrnK,
napasuTonorMm 1 BeTepVHaPHO-CaHWTApPHON 3KCNepTUsbl
OrbOY BO KpacHospckuin TAY, r. KpacHosapck, Poccus.
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