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Abstract. The aim of this study was to obtain a harmless clone of the attenuated strain «Neethling-
RIBSP» lumpy skin disease virus. To achieve this goal, the attenuated strain «Neethling-RIBSP» was
cloned by the method of limiting dilutions. In the subsequent selection of clones used the reaction of
plague formation.As a result of cloning, 9 clones of the «Neethling-RIBSP» strain of Lumpy Dermatitis
Virus were obtained. Growth characteristics of clones of the «Neethling-RIBSP» strain of lumpy skin
disease virus were determined by infecting the cells of the culture of the testicular lambs (TU).
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Studies have shown that out of 9 clones obtained, only 4 had pronounced cultural properties and
accumulated in TU cell culture in titers of 5.5-6.0 lg TCID50/cm3. The remaining 5 clones replicated
poorly in TU cell culture. To determine the least areactogenic clone of the attenuated Neethling-
RIBSP strain, animals were vaccinated with each clone intradermally in dilutions from 10-1 to 10-6
and 5 animals subcutaneously in a field dose. Studies have shown that both with subcutaneous and
intradermal administration of the Neethling-RIBSP/C7 clone, the experimental animals remained
clinically healthy, the body temperature of the experimental animals was within the physiological
norm, and no local reactions were noted at the injection site.

Key words: virus, clone, lumpy skin disease, harmlessness, vaccination, cattle.

AHHoTaums. Llenbto HaCcTOAWMX MCCNef0BaHUM SBNSNOCL NosiydyeHMe O6e3BpefHOro KioHa arTe-
HynpoBaHHoro wramma «Neethling-RIBSP» Bupyca HopyngpHoro gepmatuta. [ns [OCTUXKEHWS MO-
CTaBNEHHOM Lenu Bbl10 NpoBeAeHO KIOHMPOBaHME aTTeHyMpoBaHHOro wTtamma «Neethling-RIBSP»
MeTOAOM npenenbHbiX pasBeneHuid. [pu nocnenyoweM oTbope KIOHOB MCMOMb30BanM peakuuio
6nawkoobpazoBaHus. B pesynbrate knoHMpoBaHUS nonyumnm 9 knoHos wramma «Neethling-RIBSP»
BMpYCaA HOAYNSPHOrO AepMaTtuTa. PocToBble XxapakTepucTMkm KnoHoB wTtaMMa «Neethling-RIBSP» Bu-
pyca HOAYNAPHOrO AepMaTUTa onpeaensnv nyTeM MHPUUMPOBAHUS KNETOK KynbTypbl TECTUTKY/bI Sr-
HaT (TH). MccnenoBaHna nokasanu, YTo U3 NOJlyYeHHbIX 9 KNOHOB TONbKO 4 06/1aaann BbipaXKEHHbIMM
KyNbTypanbHbIMM CBOMCTBAMM M HAKaNAMBAAMCh B KynbType knetok T4 B Tutpax 5,5-6,0 lg TLLAS50/cm3.
OcTanbHble 5 KIOHOB NOX0 penIMUMPOBANUCh B KynbType knetok T4. [ns onpegeneHvs HaumeHee
apeaKkToreHHOro KJIoHa aTTeHyMpoBaHHoro wramma «Neethling-RIBSP» kaxabiM KNOHOM BaKLMHMPO-
BAJIM XXMBOTHbIX BHYTPUKOXHO B pa3BeneHusix ¢ 10-1 no 10-6 n no 5 XMBOTHbIX NOAKOXHO B NOJIEBOM
nose.lNpoBeneHHbIMU UCCNEf0BAHUAMM BblN0 MOKA3AHO, YTO KakK NPU NMOAKOXHOM, TakK NPy BHYTPUKOX-
HoM BBegeHnn knoHa Neethling-RIBSP/C7 onbITHbIe XXMBOTHbIE OCTABANUCL KIMHUYECKM 300POBbIMMU,
TeMnepartypa Tena OnbITHbIX XXMBOTHbIX Oblna B npeaenax Gu3nonormyeckor HopMbl, Ha MecTe BBeae-
HMS BaKLMHbl MECTHbIX peaKLMi OTMEeYeHO He 6bino.

KntoueBble cnoBa: BUPYC, KNOH, HOAYNSPHbIM AepMaTuT, 6e3BpeaHOCTb, BAaKLMHALMS, KPYMHbIA po-
raTblM CKOT.

AnHoTaums. byn nsnnpeeHyH Makcatbl Tepu oopycyHyH Neethling-RIBSP atTeHyaumsanaHraH wram-
MbIHbIH 3bISIHCbI3 KOHYH anyy 6onroH. byn Makcatka xeTtyy yuyH Neethling-RIBSP atteHyaumsanaHran
WTAMM YEKTYY CYHNTYY blIKMAaCbl MEHEH KIOHAONTOH. KNOHAOpAY KUIAMHKM TaHA0040 Kecek (6nsLwka)
navpa 6onyy peakuusacbl KongoHynat. KnoHaowTypyyHyH HaTtbikacbiHoa Neethling-RIBSP wtam-
MbIHbIH 9 K/IOHY, HOAYNAPAbIK AepMaTUT BMPYCY anblHAbl. HOoynapabiK Tepyu 00OPYCYHYH BUPYCYHYH
Neethling-RIBSP wTaMMbIHbIH KNOHAOPYHYH ©CYY MyHe3aeMenepy Ko3ynapabiH ypyryHyH (KY) kynb-
Typa KNeTkanapbiH MHOULMPUANOO XKONY MEHEH aHbIKTaNraH. M3unpeenep KepceTkeHaem, anbiHraH 9
KNOHAYH MYMHEH TOPTe® raHa aublk KyNbTypanblk KacMeTTepre 33 xaHa 5,5-6,0 lg TCID 50/cm® tTutppe
TU kneTtka KynbTypacbiHaa TonTonroH. Kanran 5 knoH TU kneTka KynbTypacbiHAA Havyap penavkaums-
naHraH. AtteHyaumsnanrad Neethling-RIBSP wtaMMbliHbIH 3H, a3 apakToreHAMK KAOHYH aHbIKTOO YYYH
XaHblbapnap ap 6up knoH MeHeH Tepu uumHe 10-1 geH 10-6 ra yYelnMHKKM CytONTyynapza xaHa 5
XaHblbapra Tanaa f03aja Tepu acTblHa BakUMHaumanaHraH. Maunneenep kepcetkeHael, Neethling-
RIBSP/C7 KNnoHYH Tepu acCTbiHA XKaHa Tepure KUpPrusyyne 3KCNepUMEHTTUK XaHblbapnap KAMHUKaNbIK
YKaKTaH LeHW cak OOMAOH KanraH, 3KCMepMMEHTTUK XKaHblbapnapblH LeHe TeMnepaTypackl pusnono-
TMANbIK HOpMaaa BoNroH XXaHa UHbeKLMS BONTOH Xepae XepruaukTyy peakumanap 6arkanraH smec.

Herusru cespep: BUpYC, KNOH, HOAYNSAPAbIK TEPU 00PYCY, 3bISHCbI3AbIK, 3MA66e, 6040 Man.

Nodular dermatitis is a disease of cattle characterized by fever, damage to the eye, lymph system,
mucous membranes of the respiratory tract and gastrointestinal tract, swelling of subcutaneous
tissue, as well as internal organs, the formation of dermatological nodes [1,5]. In recent years, nodular
dermatitis of cattle has become widespread and causes enormous damage to animal husbandry in
many countries of the world. The disease is registered in many countries of the world, including
Kazakhstan. The only way to successfully control diseases is rapid and effective diagnosis and
vaccination.
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Figure 1. Macroscopic view of skin lesions in cattle caused by ND; A - nodules on the neck; B - nodules
on the body; B - ulcer-like nodules on the trunk; D - necrotic plaques on the muzzle; D - limited necrotic
plaques on the vulva; E - limited necrotic plaques on the udder.

Inthe coming decades,the proportion ofvaccine prophylaxisintheframeworkoftheimplementation
of the policy - achieving health for all will continuously increase.

The world’s existing vaccines for the prevention of lumpy skin disease are mainly presented from
live homologous and heterologous strains. Due to the close genetic relationship, there is evidence
of the use of heterologous vaccine strains for the prevention of lumpy skin disease in cattle [3,4].
Nevertheless, data on recent outbreaks show that the use of heterologous vaccine strains in the fight
against lumpy skin disease is not a fully justified measure.

Therefore, despite the existing vaccines in the world and efforts to eliminate lumpy skin disease,
the question of finding new, more effective vaccines that can be differentiated from the wild virus,
can be quickly developed and easily produced in the region remains open [8].

Undoubtedly, live attenuated vaccines are the most successful, due to the replication of the
vaccine strain in the macroorganism, which provides a greater probability of launching cellular and
humoral links. But, unfortunately, contact with a weakened immune system, occasionally, can lead
to reactivation of the virulent properties of the vaccine strain, so the importance of studying the
reversible properties for several passages is high [6,7]. The study showed that the attenuated virus is
not transmitted from an immunized animal and is not released into the environment.

In 2018, RIBSP employees obtained an attenuated strain of Neethling on transplanted and primary
trypsinized cell cultures, as well as developing chicken embryos, by means of multiple consecutive
and intermittent passages of the epizootic virus «Dermatitis nodulares/2016/Atyrau/KZ» isolated
from pathological material from animals that died in 2016 from nodular dermatitis in Atyrau region.
RIBSP [2]. Studies have shown that this strain, Llike all currently existing vaccine strains, causes post-
vaccination complications in up to 10% of vaccinated animals. Complications are manifested by the
formation of seals of various sizes at the site of administration of the vaccine, a short-term increase
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in body temperature. The aim of these studies was to obtain a harmless clone of the attenuated strain
«Neethling-RIBSP» of nodular dermatitis virus.

To achieve this goal, the attenuated strain «Neethling-RIBSP» was cloned by the method of
marginal dilutions. During the subsequent selection of clones, a plaque formation reaction was used,
after which the cultural properties, harmlessness in animals were studied and the genome of the
virus was sequenced.

As a result of cloning, we obtained 9 clones of the «Neethling-RIBSP» strain of nodular dermatitis
virus. The growth characteristics of clones of the «Neethling-RIBSP» strain of nodular dermatitis
virus were determined by infecting cells of lambs testicle culture. Studies have shown that out of the
9 clones obtained, only 4 had pronounced cultural properties and accumulated in the culture of lamb
testicle cells in the titers of 5.5-6.0 lg TCD50/cm3. The remaining 5 clones were poorly replicated in
the culture of CHA cells. The clones Neethling-RIBSP/C1, Neethling-RIBSP/C4, Neethling-RIBSP/C5,
Neethling-RIBSP/C7 were selected for further animal harmlessness studies.

«Neethling-RIBSP / C7».

To determine the least areactogenic clone of the attenuated strain «Neethling-RIBSP», each clone
wasvaccinated with animals intradermallyin dilutions from 10-1 to 10-6 and 3 animals subcutaneously
in a field dose. Vaccinated animals were monitored on a daily clinical basis. The conducted studies
showed that both subcutaneous and intradermal administration of the Neethling-RIBSP/C7 clone,
experimental animals remained clinically healthy, the body temperature of experimental animals was
within the physiological norm, no local reactions were noted at the site of vaccine administration.
The remaining three clones with their subcutaneous and intradermal administration caused the
formation of swellings at the injection site up to 20 cm in size in experimental animals, as well as a
short-term increase in body temperature.

Genome-wide sequencing of the resulting areactogenic clone Neethling-RIBSP/C7 showed that it
has an additional 3 deletions in the LDOQO7 gene encoding the ankyrin repeat protein, with the loss
of fragments of 3, 2 and 4 nucleotides.

Thus, as a result of the conducted studies,an areactogenic completely harmless clone of Neethling-
RIBSP/C7 was obtained from the attenuated strain «Neethling-RIBSP» by the method of marginal
dilutions, suitable for the specific prevention of nodular dermatitis of cattle.
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