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PE3IOME

Adpukatckas uyma ceuHeit (AYC) — 310 remopparuueckas BUpycHas 60e3Hb, KOTOPas BbI3bIBAET CEPbE3HbIE CAHUTAPHbIE M SKOHOMUUECKIE NOCTEACTBIAA U332
BbICOKOT0 YPOBHA CMEPTHOCTY XKUBOTHbIX, KAPAHTUHHbIX MEPONPUATHIA 1 OFPaHIYeHHiA MeXyHapOAHOI TOProBNM NpoayKLmelt cBHoBoACTBa. Bupyc AYC no-
PaXaeT NCKNIYUTENbHO JOMALUHUX U AMKNX CBUHEIT CeMeiiCTBa Suidae Bcex MOPOZ v BO3pACTHbIX rpynn. [lo HacToALero BpemeHu 6e3onackble n 3G ekTuBHble
CpepcTBa cnewnduueckoil 3awutbl npotus AYC He pa3paboTaHbl, HO B NOCTeAHME oAbl ZOCTUTHYT ONPEAENEHHbIil NPOrpecc B NCCIef0BaHNAX N0 pa3paboTke
BaKLMH NEepBOro MOKONEHMA Ha 0CHOBE MOAMGULIMPOBAHHOTO XIBOTO BUPYCa, KOTOPbIe OrpaHNYEHHO MCMONb30BaNM B HEKOTOPbIX CTpaHax Hro-BoctouHoii
A3un. Paclumpenne X npumeHeHnA CAePXKMBAETCA B TOM YMCNe U3-3a OTCYTCTBUA MeXAyHaPOAHbIX M FOCYAAPCTBEHHbIX peKOMeHAaL it (TpeboBaHuil) No oLieHKe
YMCTOTHI, AKTUBHOCTY, 6€30MacHOCTI M IPHEKTUBHOCTI KaHAMAATHBIX BaKLMH npoTue AYC. Knukunyeckne npusHaky 601e3H1 ABNAKTCA OBHIAM 13 0CHOBHBIX
nokasateseil 6e30macHoOCTU U 3GGEKTUBHOCTM KaHAMAATHBIX BaKLMH npoTiuB AYC Ha ocHoBe MoaMULMPOBAHHOTO XINBOTO BUpYCa. Lienbto faHHOro nccneo-
BaHMA ABNANACb Pa3paboTka cuctembl 6annbHOi OLLeHKI KNMHNYECKUX NPU3HAKOB, MPUTOAHOI ANA UCNONb30BAHMA NPU XapaKTePUCTUKE BHOBD BbIJENEHHbIX
307108 BUpyca AYC, BbI3bIBAIOLLYX Pa3nuuHble GopMbl TeueHNs 601e3HI, a TaKXKe NpU onpeaeneHi 6e3onacHocTv U IPPEKTUBHOCTY KAHANAATHBIX BAKLUH,
U3roTOBJIEHHbIX HA 0CHOBE MOMOULIPOBAHHOTO X1BOT0 BUPYCa. [PefnioxeHo yuuTbiBaTh 7 NpeobnafatoLyux KNMHNYECKIX NPU3HAKOB: MOBbILLEHIE TeMMepa-
TYpbl Tea, CHUMKEHe aKTUBHOCTY, CHIKEHMe anneTuTa, nopaxkeHie KOXKHbIX MOKPOBOB, NOpaxeHUe CyCTaBoB, HapYLUEHMe ibIXaHus, NopaxkeHie LieHTpasbHoiA
HepBHOIi CUCTEMBI, — KaX/blil U3 KOTOPbIX oLeHnBaeTca ot 0 4o 3 i 4 6annos. B pesynbTate nccnenoBaHna ABeHaaLath Wrammos supyca AYC pasnnyHoit
BUPYNEHTHOCTM YCTAHOBNEHO, YTO NPY 0CTPOIA N noaocTpoil popmax AYC MakcumanbHble CyMMbl 6annoB KANHUYECKIX NPU3HAKOB COCTaBRANM OT 13 A0 22, npu
XpOHUyecKoii popme — o 6 0 18, npu cybKnnHMyeckoii — ot 0 Ao 8.
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ABSTRACT

African swine fever (ASF) is a hemorrhagic viral disease that brings serious implications for animal health and economy due to high mortality rate, quarantine mea-
sures and restrictions on international trade in pig products. Only domestic and wild species of the Suidae family of all breeds and ages are susceptible to infection
with ASF virus. To date, no safe and effective ASF vaccines have been developed, but in recent years some progress has been made in development of ASF modified
live virus first-generation vaccine candidates, which have been used only in some countries of Southeast Asia. The expansion of their use is hindered, among other
things, due to the lack of international and state recommendations (requirements) for the evaluation of purity, activity, safety and effectiveness of ASF vaccine
candidates. Clinical signs of the disease are one of the main indicators of safety and effectiveness of ASF modified live virus vaccine candidates. The purpose of this
work was to develop a clinical symptom-based scoring system to be used for characterizing of newly recovered ASFV isolates causing various forms of the disease,
as well as for the determination of safety and effectiveness of ASF modified live virus vaccine candidates. It is proposed to take into account 7 major clinical mani-
festations: an increase in body temperature, reduced liveliness, loss of appetite, skin lesions, joint swelling, laboured breathing, neurological disorders, each scored
from 0 to 3 or 4. The study of twelve ASFV strains of various virulence revealed that acute and subacute ASF produce the maximum clinical scores ranged from 13
to 22, chronic form gives 6—18 points, subclinical form is scored 0-8.
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BBEJEHUE

AdpukaHckasn uyma cBrHein (AYC) — nHbeKumoHHas 60-
Ne3Hb JOMALLHMX U OVKUX CBUHEN BCEX Nopof 1 Bo3pac-
TOB, Bbi3blBaeMasl BUPYCOM, OTHOCALLMMCS K popy Asfivi-
rus cemeiictaa Asfarviridae. C Hauana 3aHoca B 2007 r. AYC
B lpy3uio BCnbllwKM 60ne3Hn 6binn 3aperncTpupoBaHbl
6onee yem B 50 cTpaHax Esponbl, A3, Abpurkn n Kapmnb-
cKkoro 6acceiiHa [1, 2, 3.

Mo BMpyneHTHOCTM n3onATbl/WwWTammbl Bupyca AYC pas-
LEensAoT Ha BbICOKO-, YMEPEHHO-, HA3KO- 1 aBUPYNEHTHbIE.
B 3aBncMmocTmn ot BUpYyneHTHOCTU n3ondata/wramma, A4C
MOXeT NpoTeKkaTb CBEPXOCTPO, OCTPO (BbICOKOBUPYNEHT-
Hble N30MATbI/WTaMMbl), TOJOCTPO (BbICOKO- U YMEPEHHO-
BUPYNEHTHbIE), XPOHNYECKMN (YMEPEHHO- 1 HU3KOBUPYNEHT-
Hble), CyOKNMHMYECKN 1 6eCCMMNTOMHO (aBUPYNEeHTHbIe) [4].
Mpwu cBepxocTpoin popme TeueHns AYC cBMHbYM NornbatoT
Ha 3-5-I1 ieHb noce 3apaXkeHuns 6o 6e3 KNNHUYECKNX
npu3Hakos 605e3HK, 60 C KPaTKOCPOUHbIMU NPOABIe-
HuAMK runepTepmun (> 41,0 °C), 6e3 noTepun akTUBHOCTY
n annetuTa. Mpwn octpoit popme TeueHua AYC pernctpu-
pyIOT paHHee MoBbIleHVe TemnepaTtypbl Tena (> 41,0 °C),
noTepto anneTuTa, yrHeTeHne (KMBOTHbIE HosbLue nexar),
yuallleHHOe AblXaHue, LMaHOo3 KOXN Ha yLiax, NoArpyakKe,
3afHNX KOHEYHOCTAX 1 B MPOMEXHOCTU, 3aTPyAHEHHOe
AblXaHue, napesbl U Napannyun KOHeYyHocTen, nHorpa 6o-
Nle3Hb MOXeT COMPOBOXAATbCA 3aMopamMu Unn Anapeen
C KpoBblo. [Mbenb HacTynaeT Ha 6-14-i feHb. CMePTHOCTb
npw cBepxocTpoli n octpoin popmax AUC coctasnset 100%.
Mpun nogoctpoit popme TeueHna AYC KnnHMYeCKne npu-
3HaKV CXOXM C OCTPOW, HO MeHee BblpakeHbl. Pernctpupy-
10T PELAVBUPYIOLLYIO TMMePTEPMUIO, fENPECCUIO, TOTEPIO
anneTnTa, B 6onee oTAaneHHble CPOKN OTMEYAtT NPUMNyX-
JIOCTW CYCTaBOB, TAXeJjlble HapyLweHua gbixaHuA. bonb-
LWNHCTBO *KMBOTHbIX (0KONo 70%) nornbaoT B TeueHne
15-30 gHen nocne 3apaxeHus [3, 5, 6]. Npn xpoHnyecKon
dopme TeueHna 6onesHb anutcs 6onee 30 gHel ¢ nepuo-
ANYECKUMU peumnamBamMu. Y XNBOTHBIX PerncTprpyioT ne-
pemealoLlytoca runepTepMuto, UCTOLLEHME, OTCTaBaHNe
B POCTe, apTPUTbl Pa3fINYHON TAXKECTW, pecnmpaTopHble
HapyLleHns, 06pa3oBaHME Ha KOXe A3BEHHO-HEKPOTUYe-
CKUX NOpPaKeHN. YPOBEHb CMEPTHOCTU COCTABMAET OKO-
no 30% [7, 8]. CybKnnHUYecKyto 1 6eccumnToMHyto Gopmbl
AYC HabnofaloT y ANKMX abopureHHbIX cBUHeN (6opopa-
BOYHMWKOB, TMFAHTCKUX NECHbIX, KYCTaPHUKOBbIX CBUHEN)
B SHAEMUYHBIX CTpaHax AGPUKAHCKOTO KOHTUHEHTA, Y Ka-
6aHoB Ha ocTpoBe CapanHWMA, @ TaKKe Y [OMALLHVX CBUHEN
N OAUKNX KabaHOB, KCNepumMeHTanbHO NHOGULIMPOBAHHbBIX
HEKOTOPbIMM aTTeHYMPOBaHHbIMK LWUITaMMaMu BUpyca
A4YCI[9, 10, 11].

3a nocnefHue rofbl 6bl1 AOCTUTHYT OMNpPeAesieHHbIN
nporpecc B UCClIelOBaHNAX N pa3paboTKe BaKLUH Npo-

7B AYC nepBOro NOKOMEHUA Ha OCHOBe mMoauduUum-
poBaHHOro xunsoro Bupyca (MXB) AYC, koTopbie npu-
MEHSAITCA B HEKOTOPbIX cTpaHax lOro-BoctouHown Asunm
(BbetHam, OununnuHbl) [12]. Cepbe3HbiM NpenATcTBUEM
[NA BO3MOXHOTO NPYMEHEHMA yXKe pa3paboTaHHbIX 1 Oy-
Aywmnx KaHAnAaTHbIX BakUMH Ha ocHoBe MXKB npoTtus
AYC aBnaeTca oTCyTCTBME MEXAYHAPOAHbIX U rocyaap-
CTBEHHbIX peKoMeHaunin (TpeboBaHunil) MO OLEHKe 1X
UYNCTOTbI, aKTUBHOCTU, 6€30MacHOCTY U 3P HEKTUBHOCTN.
B Bepywmx nabopatopusax Mrpa ana oueHku 6esonac-
HOCTU N 3GPEKTMBHOCTM pa3paboTaHHbIX UMW KaHAMAAT-
HbIX BaKLMH UCMOMb3YIOT pa3inyHble MeToAbl, YTO He MOo-
3BONIAET HayYHOMY COObLLEeCTBY CPaBHMBAaTb 1 OLleHUBaTb
NoJslyYeHHblE B HUX pe3ynbTaTbl, @ y rocyapCTBEHHbIX
OPraHoOB 1 yYpexAeHWi, YNOTHOMOYEHHbIX Ha Bblaauy
paspeleHnin Ha NX NPMMeHeHne, OTCYTCTBYIOT Takme
OCHOBaHMA.

B HacToAwee Bpema Komnccren no 6uonornyeckmm
cTaHjapTam BcemupHoW opraHusaumy 3gpaBooxpaHe-
HUA )XMBOTHbIX (WOAH) BefieTcst paboTa no cornacoBaHuio
06HOBNIEHHOrO PyKOBOACTBA MO ANArHOCTUYECKMM TeCTam
1 BaKLUMHaM Aana Ha3eMHbIX »)nBoTHbix WOAH, Bkntoyato-
LLero rapMOHM3NPOBaHHbIE CTaHAAPTLI U peKoMeHAaL M
K KaHgnaatHbim MXKB-BakunHam npotns AYC. AHanorunu-
Has paboTa npoBoauTca n B Poccuiickoin Gegepaumn.

OCHOBHbIMWU MOKa3zatensmMmy 6e30nacHoOCTU U 3¢-
bEKTMBHOCTY KaHAaMAaTHbIX BakumH npotus AYC, nsro-
TOBMEHHbIX Ha ocHoBe MMB, ABNAOTCA: KNUHMYECKNe
NPU3HaKWN, BUPEMUA, BbIKMBAEMOCTb »KMBOTHbIX Moc/e
NPVBUBKN 1 3apaxeHNA BUPYNEHTHbIM FOMOMOrMYHbIM
wrtammom [13]. InA OueHKN KINHNYECKUX NMPU3HAKOB
y CBUHEN, nHGULMPOBaHHbIX BUpycom AYC pasnnyHom
naToreHHOCTW, PAL aBTOPOB NPEASIOKUAN NCMONb30BaTb
6annbHble CUCTEMbI, KOTOPbIE B COBOKYMHOCTM OXBaTbIBa-
0T TPUHAALATD NPr3HaKoB (Tabs. 1). HanmeHbLwee uncno
KNUHUYECKUX MPU3HAKOB (4) BKtoyana 6ansibHas cuctema,
npepnoxerHas E. B. Howey et al. [14], Hanbonbluee (11) -
A.S. Olesen et al. [15], KoTopble OLeHBaNUCb CyMMapHO
B 12 1 42 6anna COOTBETCTBEHHO.

Llenblo JaHHOro nccnefoBaHua ABANacb pas3paboT-
Ka CMCTeMbl 6anfibHOM OLEHKM KIMHUYECKUX MPU3HAKOB,
NPUrogHON ANA NCNONb30BaHMA MPU XapaKTepucTuke
BHOBb BblfiefleHHbIX 1301AToB Bupyca AYC, BbI3biBatOLLMX
pa3nuyHble GpopmMbl TeueHUs 6oNe3HK, a TakKe Npu onpe-
aeneHny 6e30nacHoOCTN 1 3GGEKTUBHOCTY KaHAVAATHBIX
BaKLWH, U3roTOB/IEHHbIX Ha ocHoBe MXKB.

MATEPUAJIbI U METOJ bl

B paboTe 1cnonb3oBany pesynbTaThl CO6CTBEHHbIX 3KC-
NeprUMeHTOB, MPOBEAEHHbBIX CO WTamMmmamu Bupyca AUC
Pa3NNYHOI NaTOreHHOCTH:
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- BblCOKOBUpPYneHTHbIMK: CtaBpononb 01/08, Bnagu-
MuUp-BasHnkn/2017, Bpanck-21 (VIIl cepotun, Il reHoTnn),
JNuccabor-57 (1, 1), Mozamb6uk-78 (11, V), ®parums-32 (1V, I);

— YMepeHHOBUpPYNeHTHbiMN: HoBropogcknin-2019
(VNI 1), PSA-1-NH (IV ummyHoTun, 1);

— aBUPYNEHTHbIMK (aTTeHyMpoBaHHbIMK): KaTaH-
ra-350 (I, 1), MK-200 (lll, V), ®K-32/135 (IV, I), CraBpo-
nonb 71/2017 (VIII, 1) [22, 23, 24, 25, 26, 27, 28, 29].

CsuHel nopopbl KpynHas 6enas c Maccoi Tena 25-30 Kr
nonyyanu n3 oTaena noAroToBKM NOAOMbITHBIX XKMBOTHbIX
OIBHY «DefepanbHbIN NCCNe[oBaTENIbCKNI LIEHTP BUPY-
CONoOrnv 1 MUKPOBONOrMmy». SKCNEePUMEHTbI Ha CBUHbAX
NPOBOAUNN B COOTBETCTBMM C «PyKOBOACTBOM MO cofep-
MKaHWIO 1 1CNOMNb30BaHMI0 1abopPaTOPHbIX KMUBOTHbIX» [30].
Pe3ynbTaTbl HabMOAEHNI 33 KITMHWYECKUMU NPU3HaKamu
AYC pernctpmpoBanu exxefHeBHO. TemnepaTypy Tena mns-
MepPANN PTYTHLIMU TEPMOMETPAMU PEKTaSIbHO, OCTallbHble
NpuU3HaKy onpeaensan BusyanbHo.

[eTanbHoe onucaHne NoayvyeHna KynbTypbl KNeToK
nenkouyunTtoB ceuHen (J1IC) n onpepeneHna NHPEKLNOH-
HOM akTMBHOCTU BMpyca AYC ocyllecTBaann, Kak nsno-
eHo paHee [22, 31]. Pe3ynbTaTbl OLE€HM1BasM NO HaNNUMIO
remMazcopounm nnm LMTONATOreHHOro AencTBuA B Te-
yeHune 7 gHen. TUTpbI BUpYyCa paccumTbiBanu No MeToay,
onucaHHomy b. A. Kepbepom B moandukaumm W. M. Aw-
MapuHa, 1 Bbipaxkanu B 50%-x remagcopbupyiowmx egm-
HMuax (FAESO/CM3) MAW TKAHEBbIX UMUTOMATUYECKUX J0-
3ax (TUQA,/cw) [32].

PE3YNbTATbI U OBCYXXAEHUE

CyyeToM NpoBeAeHHbIX HAMK MCCefoBaHUI Ha 144 xn-
BOTHbIX 1 UMEIOLMXCA B IUTepaType KpUTepreB OLIEHKM

Tabnuua 1

KNUHUYeCKnX npusHakoB AYC 6biiv oTobpaHbl 7 Hanbo-
nee npeobnagaoLnx KIMHUYECKUX NPU3HAKOB, KOTOpble
oTMeYanu y MHOGULUMPOBaHHbIX CBMHEN: MOBbILIEHNE TeM-
nepaTypbl TeNa, CHUXKeHNe akTUBHOCTU, CHUKEHVE anneTu-
Ta, NOpaXkeHVe KOXHbIX MOKPOBOB, MOPaXeHne CyCcTaBoB,
HapyLUeHVe AbIXaHWsA, MOpaXeHre LeHTPanbHON HEPBHOMN
cuctembl (LUHC), — Kaxkabln U3 KOTOPbIX, B 3aBUCMMOCTU
OT CTeMeHN X NPOABNEHUA, OLeHNBANN KONNYECTBEHHO
ot 0 o 4 6annos (Tabn. 2). Takme KNMHNYECKNEe NPU3HaKK
npu AYC, Kak BblaeneHna 13 rna3s (KOHbOHKTBIT), MOHOC,
NPYIMeCh KPOBU B Kase 1 KPOBAHWCTblE UCTEUEHUS, MOYe-
UcnyckaHve ¢ NpuMecsaMn KpoBu, PBOTa, Y 60MbLIMHCTBA
NHOULMPOBAHHBIX XMBOTHbIX OTCYTCTBOBaW, NO3TOMY
OHW He ObInv BKMOYEHbI B 6afibHYI0 CCTEMY OLieHKM. B ee
OCHOBY 3a/I0XKeHbl CieflyioLme NPUHLMIMbI: ) BKIOYeHne
Hanbornee XxapakTepHbIX KNMHUYECKNX NPU3HaKoB; 6) yBe-
nnyeHne 6anna Npu oLeHKe KOHKPETHOTO Npr3HaKa JOmk-
HO 6blTb 060CHOBAHO KONNYECTBEHHbIM WS KaUeCTBEHHbIM
N3MeHEHNeM ero NPOoABNIEHUS; B) XapaKTEPUCTKA KOHKPET-
HOW 6anIbHOW OLIEHKI He NCKITIoYaeT OfHOBPEMEHHOTO Ha-
NNYNA TaKOBbIX, OLIEHEHHBIX MeHbLUMKM Gannamu.

Y BCcex CBMHEN C OCTPON, MOJOCTPON 1 XPOHUYECKOM
dopmamn TeueHna AYC Habnoganu rmnepTepmMuio, CHY-
»KeHre aKTUBHOCTH, CHUXKeHre anneTuTa, y 80-95% xunsoT-
HbIX OTMeuYany NOKPaCHEeHUA U LMAHOTUUYHOCTb KOXHbIX
NMOKPOBOB. DTK MOKa3aTenu oueHnsann ot 0 go 4 6an-
nos (1abn. 2). Pexe (60-70%) npu nepevncneHHbix Gop-
max TeyeHna AYC Habnlogany HapyLeHNA KOOPAVHALMN
OBVIXXEHUI 1 AblxaHus. [opaxeHre CycTaBoB oTMevanu
y 35-50% cBUWHel C NOJOCTPON 1 XpOHUYeckon bopma-
MU TeyeHua 6onesHn. 3T TpU NpU3Haka oueHnsanm ot 0
A0 3 6annos. JInwb y OTAENbHBIX XXMBOTHbIX C OCTPOWA

Ony6nuKoBaHHble METOAUKYN 6annbHOI OLLeHKM KNUHUYeCKNX npu3HakoB AYC

Table1
Published ASF dlinical sign scoring systems

Knuxuueckne NPU3HaKK

bannbHble oLeHKM NoKa3ateneit

Temnepartypa Tena 0-4 0-5 —* 0-5 1-3 - 0-5 -
AnneTut/aHopekcua - 0-6 0-3 1-6 1-3 1-3 1-6 0-3
MoBegeHue/NoABIKHOCTD 0-4 0-6 0-3 1-6 1-3 0-3 1-6 0-3
[TopaxeHua Ha Koxe, LinaHo3 - 0-3 0-3 0-3 1-3 1-3 1-3 0-3
OTek cycTaBoB - 0-4 0-3 1-4 - - 1-4 0-3
XapakTep AbixaHus - 0-3 0-3 1-3 1-3 1-3 1-3 0-3
Bbigenenusa u3 rmas - 0-2 0-3 1-2 - 1-3 1 0-3
Jledexauma 0-2 0-3 1-3 1-3 1-3 1-4 0-3
Mouewucnyckaxue - o - 4 - - 4 -
Peota - - - 1-3 - 1-3 4 -
Mopaxenue LIHC 0-2 - - 0-6 - 1-3 - 0-3
Mo3a - 0-6 - - - 1-3 -

0-3
Oopma Tena - - - - 1-3 1-3 -
Makcumym 6annos 12 4 21 42 18 30 40 27

LIHC - ueHTpanbHas HepBHaA cuctema (central nervous system);

*(—) — noka3arenb He yuUTbIBANCA; KNMHUYECKIE NPU3HAKM B BblJENEHHbIX LIBETOM AYeiiKax paccMaTpuBatOTCA KaK OfMH NoKa3aTeNb
(the parameter was not taken into account; clinical signs in the colored cells are considered to be one parameter).
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Tabnuua 2

bannbHas oueHKa KnuHuyeckux npusHakos AYC

Table 2

African swine fever clinical sign scoring

Knunnueckne
Npu3HaKu

loBbllLeHue 38,0-40,0;
o ! " 40,1-40,5 40,6-41,0 41,1-415 41,6-42,0
Temnepartypbl Tena, °C HeT
nexu, 10CNe HECKONbKMX
He3HauuTeNbHoe p
CHIPKEHME aKTUBHOCTH HeT CHeTeHIe Mpy NPUKOCHOBEHNM MpUKOCHOBEHMIA BCTaeT NEXUT, He BCTaeT
y 6bICTpO BCTaeT CTPYROM
CHUXeHve anneTuTa wer oKkono 10% kopma oKono 50% Kopma MOAXOANT K KOPMYLLKe, | YTpaTa MHTepeca K Kopmy
(noepaHue kopma, %) 0CTaeTcs B KOpMyLLKe 0CTaeTcs B KOpMYyLLKe HO He ecT (nonHbIit 0TKa3)
OrpaHNYEHHbIN UMaHo3 00LUNPHBIIf LnaHo3
. Ha Pa3NNYHBbIX yYaCTKax KOXHbIX MOKPOBOB,
[TopaxeHue KOXHbIX 3puUTEMA, NOKPaCcHeHwe LaH03 KOHUNKOB yLLeid
HeT . Tena ¢ eIMHUYHbIMI MHOMECTBEHHbIE
MOKpOBOB KON KOHUMKOB ylLIeii 11 XBOCTa
HEKpOTUYECKUMM HeKpoTUuecKme
nopaxeHnamN MOpaKeHMA KOXI
0TeKY CyCTaBoB
0TeKM CycTaBoB
lopaxkeHue cycTaBoB HeT OTeK CyCTaBOB 11 BblpaXkeHHas
1 He3HauuTeNbHaA XpomoTa
6one3HeHHas xpomora
TAXENO0E fibIXaHNe, 00ne3HEHHOE AibIXaHKe,
HapyweHue gbixaHus HeT ofibliLKa
BblfieNIeHIs 13 HoCa XpUnibl, KaLlenb
nape3bl 0HOIA Cynoporu, napanuuu
Mopaxenue LIHC HeT LaTKasA NoXofKa NI HECKOMbKINX KOHeYHoCTeli, Tpemop
KOHeYHocTeit MbiLLL|

1 nogctpoin popmamu AYC oTmeyanu 3anopsbl, MOHOC, Ha-
SiM4me KpoBM B Kane.

Pa3paboTaHHy0 6ansibHYy0 CMCTEMY OLIEHKW KIVHUYe-
CcKux npusHakos AYC anpobupoBanyu B sKCNepuMeHTax
Ha CBUHbAX, MHOMUMPOBAHHBIX 12 WTaMMamMun Brpyca
pasnuyHol BUpyneHTHocTu (Tabn. 3) [22, 23, 24, 25, 26,
27,28, 29].

Ba)KHO OTMeTUTb, UTO yKasaHHble B Tabnuue 3 MUHU-
MaJibHble 1 MaKCMMaJibHble 3HaUeHUs1 Cymm 6anos onpe-
LensATCA He B pe3ynbTaTe CIOXKEHUA MUHUManbHbIX
1 MaKCMMasbHbIX 6annoB Mo KaXnomy 13 7 yUTeHHbIX K-
HUYECKIX NMPU3HAKOB, @ COOTBETCTBYIOT MHAMBUAYANbHbIM
3HaueHWAM Cpean NCCNeA0BaHHbIX XMBOTHbIX B KaXXA0M
13 yKasaHHbIX rpynmn.

BbicokoBupyneHTHble WTammbl Bupyca (CtaBpononb
01/08, Bnagumunp-BsasHukn/2017, NluccaboH-57, Mosam-
6UK-78, OpaHuna-32, bpAaHck-21) Npu pasnnyYHbIX Crno-
cobax 1 fo3ax BBeAeHUA Bbi3blBanu oCcTpyo U (pexe)
nogoctpyio Gpopmbl TeueHna 6onesHu. Mpu ocTpon dpop-
me TeyeHuna AYC peructpuposanu runeptepmuto (41,0-
42,0) °C, 4yaCTUYHOE UJIN MOJIHOE CHUXKEHME aKTUBHOCTHU
1 anneTrTa, MOKpPacHeHe Ui LnaHo3 KOXK yllen, 6ptoLu-
HOW CTEHKU, XBOCTA U MPOMEXHOCTM, TAxenoe 60nesHeH-
Hoe AibIXxaHue C BblAeNeHNAMM U3 HOCa, Nape3bl, Napannym
KOHeyHocTel, cyaoporu. Jinib y e AMHUYHBIX XKUBOTHbBIX
Habnoann NOHOC C MPUMEChIo KpoBH B Kane. MNepepa ru-
6enblo Ha 6-14-1 feHb Nocsie 3apaXxeHua Temneparypa
Tenay cBMHen cHmxanacb go < 38,0 °C. Mpwn nogocTpon
dopme TeueHna AYC pernctprpoBany ciegyioLmne KnmHmu-
yeckue NpU3HaKK: rMnepTepmMms, CHUMKEHNE akTUBHOCTU
1 anneTuTa, He3HaunTeNbHble MOKPACHEHUA UK LMaHo3
KOXW (KOHUYMKM yLwein, XBocTa). [py ocTpon 1 nogocTpon
dopmax TeueHna AYC, BHe 3aBNICUMOCTM OT UCMbITAHHbBIX

cnoco6oB nn [03 3apaxeHns, Cymmbl 6annioB Npu oLeH-
Ke KIIMHUYeCKMX NPY3HAKOB Y pa3HbIX 0CO6ei COCTaBNANm
ot 13 po 22.

Y cBUHEN, UHGULMPOBAHHbBIX BHYTPMMbILLIEYHO LUTaM-
Mmamun Hosropogckun-2019 nnn PSA-1-NH Bupyca, Ha-
6nofanu xpoHunyeckyto dopmy TeueHusa AYC. bonesHb
XapaKkTepusoBanacb nepemexarLlenca runeptepmmen
(40,5-41,5) °C, CHU>KeHMeM aKTUBHOCTM 1 anneTuTa. Ye-
pe3 10-14 gHen y KMBOTHbIX OTMeYanun NCToLleHne, oT-
CTaBaHUWe B pOCTe, Pa3fINYHYIO CTeMeHb HapyLeHnA Abl-
XaHWUA 1 NOpa)KeHnA CyCcTaBOB — apTPUTbl. Y HEKOTOPbIX
XKMBOTHbIX HabnoAanM NOKPacHeHVe oTAeNbHbIX yyacT-
KOB KOXW, KOTOpble B MocieaytoLemM MOrn npuHUMaThb
LIMaHOTMYHbIN XapaKTep ¢ 06pa3oBaHreM OrpaHNYeHHbIX
oyaroB HeKkpo3a (lwtamm PSA-1-NH). AnutenbHocTb 60ne3-
HW BapbMpoBana v npogoskanacob 6onee 30 gHeN. Y He-
KOTOPbIX XNBOTHbIX PEMMCTPUPOBANY «KIIMHNYECKOE Bbl-
3[0pOBNeHNE» C NoCneayoWUMY peLmanBamm 6onesHn
B BMAe nogbemMa Temnepatypbl Tena. Cymmbl 6annos npu
OLleHKe KNMHnYecknx npusHakos AYC y TaknX XUBOTHbIX
Bapbuposanu ot 6 fo 18.

MeHee Bblpa)KeHHble NPU3HaKN XPOHUYeCKol Gpopmbl
TeyeHua AYC peructpuposanu y 40-60% cBuHen nocne
MHTpaHa3anbHOro BBefeHnAa supyca wramma PSA-1-NH,
a Takxe y 7% CBUHeN, KOTOPbIM MHOKYIMPOBaNN aTTeHyu-
poBaHHbIN WTamm KataHra-350. Y Taknx »KNUBOTHbIX OTMe-
Yanu peuunaveupytoLyto runeptepmuto (ot 40,1 no 40,7 °C),
HebOoNbLIOE CHUXKEHME aKTUBHOCTU (BbICTPO BCTAIOT NpK
KOHTaKTe) 1 annetuTa (noegaHne kopma — 50-90%) B Teue-
Hue 1-4 fHeNn, B eAVHNYHBIX Clyyasax Habohany oabIWKy
1 HEe3HaUWTENbHbIV OTEK CycTaBoB. MaKcMManbHble CyMMbl
6annoB OUEHKM KNMHMYecKnx npunsHakoB AYC y faHHbIX
»KMBOTHbIX gocturanu 6-10.
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Tabnuua 3
OueHKM KNMHUYECKUX NPU3HAKOB Y (BUHEN, UHOULIMPOBAHHbIX pa3nnyHbIMM WTammamu Bupyca AYC

Table 3
Clinical sign scores of pigs infected with various ASFV strains

Knununyeckne MPU3HAKK 1 X OLEHKN B bannax

HanmeHoBaHue
WTamma

[oBbileHKe
Temneparypbl Tena
Mopaxenue LIHC

(ymma 6annos

=
=
==
= =4
S g
(=N E
£ <
= 5
T o
= =
=) ES
S S
S (==}
[ =
L

CHIKeHNe aKTUBHOCTY
CHuKeHme anneTuTa
[TopaxeHne KOXHbIX NOKPOBOB
MopaxeHue ycTaBoB
HapyLwweHne gbixaHua

B/M 103 0/15 4 4 4 3-4 0 2-3 2-3 19-22
Craspononb 01/08 W 1023 0/4 4 3-4 4 3-4 0 2-3 1-3 17-22
n/o 107 0/3 3-4 3 3-4 2-3 0 2 2 15-18
B/M 1053 0/6 3-4 3-4 3 2-3 0 1-2 1-3 13-19
n/H 1053 0/6 3-4 3-4 3-4 2-3 0 1-2 1-3 13-20
Bnagumup-Basnuku/2017
n/o 10+7 0/6 3 3-4 3-4 1-2 0 1-3 1-2 12-18
KOHT. - 0/4 3-4 3 3-4 1-3 0 1-2 1-2 14-17
Jnccabou-57 B/M 10° 0/5 4 4 3-4 3-4 0 2-3 2-3 18-22
Mo3am6uk-78 B/M 10° 0/5 4 4 4 2-4 0 2-3 2-3 18-22
OpaHuna-32 B/M 10° 0/5 3-4 3-4 3-4 2-3 0 1-2 1-3 13-17
bpaHck-21 B/M 10° 0/4 3-4 3 3 2-3 0 1-2 1-2 13-15
3 3 3-4 1-3 0 1-2 1-3 13-18
Hosropoackuii-2019 B/M 10° 1/5
2-3 2 1-2 0 1-2 1-2 0 7-1n
B/M 10° 4/5 1-4 1-4 1-4 0 0 1-3 0 1-15
B/M 10° 7/15 2-4 3-4 2-4 1-4 1-3 1-3 1-2 12-18
PSA-1-NH
n/H 10° 5/5 1-3 1-2 1-2 0 0 1-2 0 1-8
n/H 10° 4/5 3-4 2-3 2-3 1 1-2 2-3 1-2 8-15
KataHra-350 B/M 10° 15/15 0-2 0-2 0-2 0 1 1 0 0-8
MK-200 B/M 10 16/16 0-3 0-2 0-2 0 0 1 0 0-8
0K-32/135 B/M 1067 16/16 0 0 0 0 0 0 0 0
(ragpononb 71/2017 B/M 10° 9/9 1 0-1 0-1 0 0 0 0 1-3

B/M — BHYTpUMbILLEeYHo (intramuscular), u/H — nHTpaHa3anbHo (nasal),
n/0 — nepopanbHo (oral), KOHT. — KOHTaKTHO (contact);

* pns wramma PSA-1-NH 8 T, And ocTanbHbix wrammos — 8 FAE (T(ID50 for PSA-1-NH strain, HAU, for other strains).

Y 60nbWMHCTBA CBMHEN, UHOULMPOBAHHbBIX BHYTPU-
MbILIEYHO aTTeHyMpPOBaHHbIM WTammom KaTaHra-350,
aTTEHYMPOBAHHbIM, HO HE MPOTEKTUBHbLIM LUITAMMOM
Craspononb 71/2017, a TakXe UHTPaHa3aJbHO HU3KOWN
noson (10° TLUJ,SO) NPVUPOAHO-aTTEHYMPOBAHHOTO LWTaMMa
PSA-1-NH, Habniopganu cy6KnHUYeckyto Gopmy TeueHus
AYC: TemnepaTtypa Tena y 40-60% »KMUBOTHbIX B TeueHue
1-4 pHewn He npesblwana 40,5 °C, noegaHne 90-100% kop-
Ma. [ipyrux nameHeHuii He permctpuposanu. Cymmbl 6an-
NTOB OLIEHKM KJIMHNYECKMX NPU3HAKOB cocTaBnanm ot 0 4o 5.

beccumntomHyto popmy TeueHna AYC peructpupo-
Bann y 100% cBMHeRN, KOTOPbIM BHYTPMMbILLEYHO NHOKY-

nuposanu wrtamm OK-32/135, y 75-90% - wrtamm MK-200,
y 40-60% — wramm KataHra-350. KnuHnuyeckmne npusHaku
AYC y TaKUX XKMBOTHbIX HE PErNCTPUPOBANY, CYMMbI 6an-
nos coctasnsanu 0.

CnepyeT OTMETUTb, YTO GansibHaA cMCTemMa OLEHKM
KINUHUYeCcKux nprsHakos npu AYC HenprMeHUma Ans
N30MATOB, BbI3bIBAKOLNX CBEPXOCTPYI0 GOPMY TeueHUs
60ne3Hun, Tak Kak rmbenb CBUHEN MPOUCXOAUT Yepes
3-5 pHell nocne 3apaxeHusa 6e3 pa3BuTNA 6ONbLUNMHCTBA
KNVHUYECKUX NPU3HAKOB BCNIEACTBUE, KaK NPaBUIIo, BHY-
TPUMbILLIEYHOTO BBEAEHUA GONbLUIMX 03 BUPYNEHTHbIX
U30NIATOB BUpPYCa.
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3AKNIOYEHKE

3a nocnegHue 5-7 neT nonyuyeHbl ybeanTenbHble AO-
KasaTenbcTBa unpkynauuu B EBpone n A3um nonatos
Bupyca AYC reHotuna Il pasnnyHom BUPYNEHTHOCTHN:
OT BbICOKOBMPYJSIEHTHbIX O NPUPOAHO-aTTEHYNPOBaH-
HbIX [2,3,6,9, 11, 33].

Mo HawvMm HabnoheHNAM, AUHAMIKKa NPOABIEHNS
KNMHUYeCKnx npusHakos npu AYC BapbupyeT B 3aBu-
CYIMOCTU OT BUPYJIEHTHOCTW M30/1ATa/lITaMMa, B MEHb-
e cTeneHn — oT A03bl U cnocoba MHOKYNALWUK BU-
pyca [26, 27, 28]. PazpaboTtaHHaa 1 anpobupoBaHHas
crcTema 6ansibHOM OLEHKN KNMHMYeCKNX npr3Hakos AYC
NPUrogHa Kak ANAa XxapakTepucTUKY BHOBb BblgENEHHbIX
M30MATOB, Tak 1 anA oueHkn MMB 1 KaHaAnAaTHbIX Bak-
LMH, N3rOTOB/IEHHbIX Ha X OCHOoBe. Micxoas 13 Hawero
OnbITa, ANA KaHANAATHbIX BaKLUMHHbIX LUTAMMOB CyMMap-
HbIV 6ann KNNHUYECKMX NPU3HAKOB He JOJIKEH MPeBbI-
watb 4-5. ipeanbHo, Korga nokasaTenb paBeH 0, Kak, Ha-
npumep, nocne NPUBMBKK cBUHeln wrammom OK-32/135
Bupyca AYC [26].

CrneplyeT OTMeTUTb, UTO NP OLEeHKe 6e3BpefHOCTH
M>B-BakumH npu AYC NOMUMO KINHNYECKUX NMPU3Ha-
KOB npepjnaraioT nccnefoBaTb YPOBHU U AANTENBHOCTb
B/PEMUK, BUPYCOBbIAENeHNe, NaTONoro-aHaToMmmnyeckmne
N3MEHeHWSA, NePCUCTEHLMNIO BAaKLVMHHOTO U BUPYSIEHTHOTO
(3apaxatoLLero) BUPYCOB B TKaHAX, BEPOATHOCTb TPaHC-
MUCCHV U peBepcrm, 6€30MacHOCTb B MOJIEBbIX YCIOBUAX
1 HekoTopble gpyrue [13]. OgHako ecnv nocne BBegeHUA
CBMHbAM KaHAMAATHOrO BaKLMHHOrO WTamMmma Bupyca
CyMMa KNMHUYECKNX NMPU3HAKOB NpeBblluaeT 5 6annos,
TO OCTajibHble UCCNefoBaHMA NPOBOAUTL Heleneco-
obpasHo.

CMNCOK JINTEPATYPbI

1. WotmH A. P, Uronkun A. C.,, Masnym A., LesueHko W. B., ApoHo-
Ba E. B., [py3aes K. H. M3yueHune 6uonornyeckrx CBOMNCTB N30N1ATa BUpPYCa
appuKaHckon uymbl ceuHein ASFV/Kaliningrad 17/WB-13869. Cenbcko-
xo3alicmeeHHas 6uonozus. 2023; 58 (4): 773-783. https://doi.org/10.15389/
agrobiology.2023.4.773rus

2. Schambow R., Reyes R., Morales J., Diaz A., Perez A. M. A qualitative
assessment of alternative eradication strategies for African swine fever in
the Dominican Republic. Frontiers in Veterinary Science. 2022; 9:1054271.
https://doi.org/10.3389/fvets.2022.1054271

3. Gallardo C,, Nurmoja I., Soler A., Delicado V., Simén A., Martin E., et al.
Evolution in Europe of African swine fever genotype Il viruses from highly
to moderately virulent. Veterinary Microbiology. 2018; 219: 70-79. https://
doi.org/10.1016/j.vetmic.2018.04.001

4. Mebus C. A, Dardiri A. H. Western hemisphere isolates of African
swine fever virus: asymptomatic carriers and resistance to challenge inocu-
lation. American Journal of Veterinary Research. 1980; 41 (11): 1867-1869.
https://pubmed.ncbi.nlm.nih.gov/7212418

5. Pembira C. T, MepwwuH A. C., lWeBuerko W. B., UronknH A. C., LLes-
uoB A. A. KniHnuYecKue 1 NaToforoaHaTOMMYeCKne U3MEHEHNA Y JUKNX
eBPOonencKknx KabaHoB 1 JOMALLHVIX CBUHEN NPY 3apakeHnn BUPYCOM ad-
PVIKaHCKOM YyMbl CBUHEN. BemepuHapus cezodHs. 2016; (3): 46-51. https://
elibrary.ru/wwrlmf

6. Pershin A., Shevchenko I., Igolkin A., Zhukov I., Mazloum A., Aro-
nova E., et al. A long-term study of the biological properties of ASF virus
isolates originating from various regions of the Russian Federation in
2013-2018. Veterinary Sciences. 2019; 6 (4):99. https://doi.org/10.3390/
vetsci6040099

7.Boinas F. S., Hutchings G. H., Dixon L. K., Wilkinson P. J. Characteriza-
tion of pathogenic and non-pathogenic African swine fever virus isolates
from Ornithodoros erraticus inhabiting pig premises in Portugal. Journal
of General Virology. 2004; 85 (8): 2177-2187. https://doi.org/10.1099/
vir.0.80058-0

8.Sun E,, Huang L., Zhang X,, Zhang J., Shen D,, Zhang Z., et al. Geno-
type | African swine fever viruses emerged in domestic pigs in China and
caused chronic infection. Emerging Microbes & Infections. 2021; 10 (1):
2183-2193. https://doi.org/10.1080/22221751.2021.1999779

9. Gallardo C., Soler A., Rodze I., Nieto R., Cano-Gémez C., Fernan-
dez-Pinero J., Arias M. Attenuated and non-haemadsorbing (non-HAD)

genotype Il African swine fever virus (ASFV) isolated in Europe, Latvia 2017.
Transboundary and Emerging Diseases. 2019; 66 (3): 1399-1404. https://doi.
org/10.1111/tbed.13132

10. Havas K. A., Gogin A. E., Basalaeva J. V., Sindryakova I. P, Kolbaso-
va O. L, Titov I. A, et al. An assessment of diagnostic assays and sample
types in the detection of an attenuated genotype 5 African swine fever
virus in European pigs over a 3-month period. Pathogens. 2022; 11 (4):404.
https://doi.org/10.3390/pathogens11040404

11.ZaniL., Forth J.H., Forth L., Nurmoja ., Leidenberger S., Henke J., et al.
Deletion at the 5'-end of Estonian ASFV strains associated with an atten-
uated phenotype. Scientific Reports. 2018; 8:6510. https://doi.org/10.1038/
541598-018-24740-1

12.Borca M.V.,Ramirez-Medina E., Silva E., Vuono E., Rai A,, Pruitt S., et al.
ASFV-G-Al177L as an effective oral nasal vaccine against the Eurasia strain
of Africa swine fever. Viruses. 2021; 13 (5):765. https://doi.org/10.3390/
v13050765

13. Brake D. A. African swine fever modified live vaccine candidates:
transitioning from discovery to product development through harmo-
nized standards and guidelines. Viruses. 2022; 14 (12):2619. https://doi.
org/10.3390/v14122619

14. Howey E. B., O'Donnell V., de Carvalho Ferreira H. C., Borca M. V.,
Arzt J. Pathogenesis of highly virulent African swine fever virus in do-
mestic pigs exposed via intraoropharyngeal, intranasopharyngeal, and
intramuscular inoculation, and by direct contact with infected pigs.
Virus Research. 2013; 178 (2): 328-339. https://doi.org/10.1016/j.virus-
res.2013.09.024

15. Olesen A. S., Lohse L., Boklund A., Halasa T., Gallardo C., Pej-
sak Z., et al. Transmission of African swine fever virus from infected pigs
by direct contact and aerosol routes. Veterinary Microbiology. 2017; 211:
92-102. https://doi.org/10.1016/j.vetmic.2017.10.004

16. Gallardo C,, Soler A., Nieto R, Sdnchez M. A., Martins C., Pelayo V., et al.
Experimental transmission of African swine fever (ASF) low virulent isolate
NH/P68 by surviving pigs. Transboundary and Emerging Diseases. 2015;
62 (6): 612-622. https://doi.org/10.1111/tbed.12431

17. Pietschmann J., Guinat C., Beer M., Pronin V., Tauscher K.,
Petrov A., et al. Course and transmission characteristics of oral low-dose
infection of domestic pigs and European wild boar with a Caucasian Afri-
can swine fever virus isolate. Archives of Virology. 2015; 160 (7): 1657-1667.
https://doi.org/10.1007/s00705-015-2430-2

18. Galindo-Cardiel I., Ballester M., Solanes D., Nofrarias M., Lépez-
Soria S., Argilaguet J. M., et al. Standardization of pathological investiga-
tions in the framework of experimental ASFV infections. Virus Research.
2013; 173 (1): 180-190. https://doi.org/10.1016/j.virusres.2012.12.018

19. De Carvalho Ferreira H. C., Weesendorp E., Elbers A.R.W., Bouma A.,
Quak S., Stegeman J. A,, Loeffen W. L. African swine fever virus excretion
patterns in persistently infected animals: a quantitative approach. Vete-
rinary Microbiology. 2012; 160 (3-4): 327-340. https://doi.org/10.1016/j.
vetmic.2012.06.025

20. King K., Chapman D., Argilaguet J. M., Fishbourne E., Hutet E.,
Cariolet R., et al. Protection of European domestic pigs from virulent
African isolates of African swine fever virus by experimental immuni-
sation. Vaccine. 2011; 29 (28): 4593-4600. https://doi.org/10.1016/j.vac-
cine.2011.04.052

21. Mittelholzer C., Moser C., Tratschin J.-D., Hofmann M. A. Analysis
of classical swine fever virus replication kinetics allows differentiation of
highly virulent from avirulent strains. Veterinary Microbiology. 2000; 74 (4):
293-308. https://doi.org/10.1016/50378-1135(00)00195-4

22. banbiwes B. M., Bnacos M. E., UmatauHos A. P, Tutos U. A., Mopry-
HoB C. {0., ManoronoskuH A. C. Bionorunyeckme cBOMCTBa U MOJNEKYIAPHO-
reHeTUYeCKas XxapaKTepuCTyKa BUpyca abpuKaHCKO YyMbl CBUHEIA, Bbife-
neHHoro B 2016-2017 rr. B pa3nunyHbiX pernoHax Poccuinckon Oepepaumn.
Pocculickas cenbckoxo3aticmeeHHas Hayka. 2018; (4): 54-57. https://doi.
0rg/10.31857/5250026270000536-4

23. banbiwes B. M., Bnacos M. E. MaToreHHOCTb BMpyca appuKaHCKon
UyMbl CBVHEN, BbIAENEHHOrO OT KabaHOB NMPU NOC/IEA0BaTENbHbIX KOH-
TaKTHbIX Maccaxax Ha CBUHbAX. BemepuHapus. 2022; (1): 28-32. https://
doi.org/10.30896/0042-4846.2022.25.1.28-32

24.Bnacos M. E,, KyapAawos [1. A, CuHppsakosa W. ., CeBckux T. A., M-
soBa E. 0., Jlbicka B. M. n ip. CpaBHUTENbHAA OLieHKa NaTOreHHOCTU BUpYyca
adprIKaHCKOW YyMbl CBUHEN, LMPKYMpYIoWero Ha Tepputopun Poccuit-
ckon Oepepauwmm ¢ 2007 roga. BemepuHapus. 2024; (4): 28-35. https://doi.
0rg/10.30896/0042-4846.2024.27.4.28-35

25.Bnacos M. E., Cubratynnosa A. K., Banbiwes B. M. OcobeHHoCTM Te-
UeHUA apPUKAHCKO YyMbl Y CBUHEN, MHOULIMPOBAHHbIX M30/1ATaMU BPYCa
AYC, BbigeneHHbIMK B Poccuiickoin Oepepaunun. BemepuHapus. 2019; (4):
15-19. https://doi.org/10.30896/0042-4846.2019.22.4.15-19

26. Sereda A. D., Kazakova A. S., Namsrayn S. G., Vlasov M. E., Kol-
basov D. V. The attenuated ASFV strains MK-200 and FK-32/135 as pos-
sible models for investigation of protective immunity by ASFV infection.

BETEPUHAPUA CETOQHA. 2024; 13 (4): 344-351 | VETERINARY SCIENCE TODAY. 2024; 13 (4): 344-351



OPUTMHATIbHBIE CTATbY | BONE3HW CBUHEN ORIGINAL ARTICLES | PORCINE DISEASES

PLoS ONE. 2022; 17 (7):e0270641. https://doi.org/10.1371/journal.
pone.0270641

27.Vlasov M., Sindryakova I., Kudryashov D., Morgunov S., Kolbaso-
va 0., Lyska V., et al. Administration routes and doses of the attenuated
African swine fever virus strain PSA-1NH influence cross-protection of pigs
against heterologous challenge. Animals. 2024; 14 (9):1277. https://doi.
org/10.3390/ani14091277

28. Vlasov M. E., Sindryakova . P,, Kudrjashov D. A., Morgunov S. Y.,
Kolbasova O. L., Lyska V. M., et al. Inoculation with ASFV-Katanga-350
partially protects pigs from death during subsequent infection with hete-
rologous type ASFV-Stavropol 01/08. Viruses. 2023; 15 (2):430. https://doi.
org/10.3390/v15020430

29. 3akyTckuin H. U., Wupokosa T. ., lOpkos C. I., Banbiwes B. M.
VMiIMmyHObMONOrMYeCKMe CBOMCTBA aTTeHyrpoBaHHoro wramma OK-135
BUpPYyCa appPUKaHCKOW YyMbl CBVHEN, BbIPALLEHHOrO B CYCMEH3MMN KNeToK
KOCTHOro mo3ra cBuHen. CesbckoxossaticmeeHHas 6uonozus. 2014; (4):
70-74. https://doi.org/10.15389/agrobiology.2014.4.70rus

30. National Research Council. Guide for the Care and Use of Laboratory
Animals. 8" ed. Washington, DC: National Academies Press; 2011. 246 p.
https://doi.org/10.17226/12910

31. Sereda A. D., Namsrayn S., Balyshev V. M., Vlasov M. E., Sindryako-
val.P, Koltsova G., Kolbasov D.V. Seroimmunotyping of African swine fever
virus. Frontiers in Microbiology. 2023; 14:1225587. https://doi.org/10.3389/
fmicb.2023.1225587

32. AwmapwH W. 1., Bacunbes H. H., AM6pocos B. A. BbicTpble MeTogbl
CTaTUCTUYECKOI 06PabOTKM 1 MNaHMPOBaHKe SKcnepmumeHTos. J1.: U3pa-
TeNnbCTBO JIEeHNHrpaackoro yHusepcuteTa; 1975.78 .

33.SunE., Zhang Z,,Wang Z., He X., Zhang X., Wang L., et al. Emergence
and prevalence of naturally occurring lower virulent African swine fever
viruses in domestic pigs in China in 2020. Science China Life Sciences. 2021;
64 (5): 752-765. https://doi.org/10.1007/511427-021-1904-4

REFERENCES

1.Shotin A. R, Igolkin A. S., Mazloum A., Shevchenko I. V., Aronova E. V.,
Gruzdev K. N. Biological properties of African swine fever virus ASFV/Kali-
ningrad 17/WB-13869. Agricultural Biology. 2023; 58 (4): 773-783. https://
doi.org/10.15389/agrobiology.2023.4.773eng

2. Schambow R., Reyes R., Morales J., Diaz A,, Perez A. M. A qualitative
assessment of alternative eradication strategies for African swine fever in
the Dominican Republic. Frontiers in Veterinary Science. 2022; 9:1054271.
https://doi.org/10.3389/fvets.2022.1054271

3. Gallardo C., Nurmoja ., Soler A., Delicado V., Simén A., Martin E., et al.
Evolution in Europe of African swine fever genotype Il viruses from highly
to moderately virulent. Veterinary Microbiology. 2018; 219: 70-79. https://
doi.org/10.1016/j.vetmic.2018.04.001

4. Mebus C. A, Dardiri A. H. Western hemisphere isolates of African
swine fever virus: asymptomatic carriers and resistance to challenge inoc-
ulation. American Journal of Veterinary Research. 1980; 41 (11): 1867-1869.
https://pubmed.ncbi.nim.nih.gov/7212418

5.RemygaS. G, Pershin A.S., Shevchenko I.V., Igolkin A.S., Shevtsov A. A.
Clinical and post-mortem signs in European wild boars and domestic pigs
infected with African swine fever virus. Veterinary Science Today. 2016; (3):
46-51. https://elibrary.ru/wwrlmf (in Russ.)

6. Pershin A., Shevchenko ., Igolkin A., Zhukov I., Mazloum A., Aro-
nova E,, et al. A long-term study of the biological properties of ASF virus
isolates originating from various regions of the Russian Federation in
2013-2018. Veterinary Sciences. 2019; 6 (4):99. https://doi.org/10.3390/
vetsci6040099

7.Boinas F. S., Hutchings G. H., Dixon L. K., Wilkinson P. J. Characteriza-
tion of pathogenic and non-pathogenic African swine fever virus isolates
from Ornithodoros erraticus inhabiting pig premises in Portugal. Journal
of General Virology. 2004; 85 (8): 2177-2187. https://doi.org/10.1099/
vir.0.80058-0

8.Sun E,, Huang L., Zhang X., Zhang J., Shen D., Zhang Z,, et al. Geno-
type | African swine fever viruses emerged in domestic pigs in China and
caused chronic infection. Emerging Microbes & Infections. 2021; 10 (1):
2183-2193. https://doi.org/10.1080/22221751.2021.1999779

9. Gallardo C,, Soler A., Rodze I., Nieto R., Cano-Gémez C., Fernan-
dez-Pinero J., Arias M. Attenuated and non-haemadsorbing (non-HAD)
genotype Il African swine fever virus (ASFV) isolated in Europe, Latvia 2017.
Transboundary and Emerging Diseases. 2019; 66 (3): 1399-1404. https://doi.
org/10.1111/tbed.13132

10. Havas K. A., Gogin A. E., Basalaeva J. V., Sindryakova I. P, Kolbaso-
va O. L, Titov I. A, et al. An assessment of diagnostic assays and sample
types in the detection of an attenuated genotype 5 African swine fever
virus in European pigs over a 3-month period. Pathogens. 2022; 11 (4):404.
https://doi.org/10.3390/pathogens11040404

11.ZaniL., Forth J.H., Forth L, Nurmoja ., Leidenberger S., Henke J,, et al.
Deletion at the 5'-end of Estonian ASFV strains associated with an attenu-

ated phenotype. Scientific Reports. 2018; 8:6510. https://doi.org/10.1038/
s41598-018-24740-1

12.Borca M.V, Ramirez-Medina E., Silva E.,, Vuono E., Rai A,, Pruitt S, et al.
ASFV-G-Al177L as an effective oral nasal vaccine against the Eurasia strain
of Africa swine fever. Viruses. 2021; 13 (5):765. https://doi.org/10.3390/
v13050765

13. Brake D. A. African swine fever modified live vaccine candidates:
transitioning from discovery to product development through harmo-
nized standards and guidelines. Viruses. 2022; 14 (12):2619. https://doi.
org/10.3390/v14122619

14. Howey E. B., O'Donnell V., de Carvalho Ferreira H. C., Borca M. V.,
Arzt J. Pathogenesis of highly virulent African swine fever virus in domestic
pigs exposed via intraoropharyngeal, intranasopharyngeal, and intramus-
cular inoculation, and by direct contact with infected pigs. Virus Research.
2013; 178 (2): 328-339. https://doi.org/10.1016/j.virusres.2013.09.024

15. Olesen A. S., Lohse L., Boklund A., Halasa T., Gallardo C., Pej-
sak Z., et al. Transmission of African swine fever virus from infected pigs
by direct contact and aerosol routes. Veterinary Microbiology. 2017; 211:
92-102. https://doi.org/10.1016/j.vetmic.2017.10.004

16. Gallardo C,, Soler A., Nieto R.,, Sdnchez M. A, Martins C., Pelayo V., et al.
Experimental transmission of African swine fever (ASF) low virulent isolate
NH/P68 by surviving pigs. Transboundary and Emerging Diseases. 2015;
62 (6): 612-622. https://doi.org/10.1111/tbed.12431

17. Pietschmann J., Guinat C., Beer M., Pronin V., Tauscher K,
Petrov A, et al. Course and transmission characteristics of oral low-dose
infection of domestic pigs and European wild boar with a Caucasian Afri-
can swine fever virus isolate. Archives of Virology. 2015; 160 (7): 1657-1667.
https://doi.org/10.1007/500705-015-2430-2

18. Galindo-Cardiel I., Ballester M., Solanes D., Nofrarias M., Lépez-
Soria S., Argilaguet J. M,, et al. Standardization of pathological investiga-
tions in the framework of experimental ASFV infections. Virus Research.
2013; 173 (1): 180-190. https://doi.org/10.1016/j.virusres.2012.12.018

19. De Carvalho Ferreira H. C,, Weesendorp E., Elbers A.R.W., Bouma A.,
Quak S., Stegeman J. A, Loeffen W. L. African swine fever virus excretion
patterns in persistently infected animals: a quantitative approach. Vete-
rinary Microbiology. 2012; 160 (3-4): 327-340. https://doi.org/10.1016/j.
vetmic.2012.06.025

20. King K., Chapman D., Argilaguet J. M., Fishbourne E., Hutet E.,
Cariolet R., et al. Protection of European domestic pigs from virulent
African isolates of African swine fever virus by experimental immuni-
sation. Vaccine. 2011; 29 (28): 4593-4600. https://doi.org/10.1016/j.vac-
cine.2011.04.052

21. Mittelholzer C., Moser C., Tratschin J.-D., Hofmann M. A. Analysis
of classical swine fever virus replication kinetics allows differentiation of
highly virulent from avirulent strains. Veterinary Microbiology. 2000; 74 (4):
293-308. https://doi.org/10.1016/50378-1135(00)00195-4

22. Balyshev V. M., Vlasov M. E., Imatdinov A. R, Titov I. A., Morgu-
nov S. Yu., Malogolovkin A. S. Biological properties and molecular genetic
characteristics of the African swine fever virus, isolated in 2016-2017 in var-
ious regions of the Russian Federation. Russian Agricultural Sciences. 2018;
44 (5): 469-473. https://doi.org/10.3103/5106836741805004X

23. Balyshev V. M., Vlasov M. E. Pathogenicity of African swine fever
virus isolated from wild boar with consecutive passages on pig. Veterinariya.
2022; (1): 28-32. https://doi.org/10.30896/0042-4846.2022.25.1.28-32
(in Russ.)

24.Vlasov M. E., Kudryashov D. A,, Sindryakova I. P, Sevskikh T. A., Pi-
vova E. Yu,, Lyska V. M,, et al. Comparative assessment of the pathogenic-
ity of the African swine fever virus circulating in the Russian Federation
since 2007. Veterinariya. 2024; (4): 28-35. https://doi.org/10.30896/0042-
4846.2024.27.4.28-35 (in Russ.)

25. Vlasov M. E., Sibgatullova A. K., Balyshev V. M. The course of dis-
ease in pigs infected with ASF virus isolates, obtained in different re-
gions of the Russian Federation. Veterinariya. 2019; (4): 15-19. https://doi.
org/10.30896/0042-4846.2019.22.4.15-19 (in Russ.)

26. Sereda A. D., Kazakova A. S., Namsrayn S. G., Vlasov M. E., Kol-
basov D. V. The attenuated ASFV strains MK-200 and FK-32/135 as pos-
sible models for investigation of protective immunity by ASFV infec-
tion. PLoS ONE. 2022; 17 (7):e0270641. https://doi.org/10.1371/journal.
pone.0270641

27.Vlasov M., Sindryakova ., Kudryashov D., Morgunov S., Kolbaso-
va O,, Lyska V., et al. Administration routes and doses of the attenuated
African swine fever virus strain PSA-1NH influence cross-protection of pigs
against heterologous challenge. Animals. 2024; 14 (9):1277. https://doi.
org/10.3390/ani14091277

28. Vlasov M. E., Sindryakova . P,, Kudrjashov D. A., Morgunov S. Y.,
Kolbasova O. L., Lyska V. M., et al. Inoculation with ASFV-Katanga-350
partially protects pigs from death during subsequent infection with hete-
rologous type ASFV-Stavropol 01/08. Viruses. 2023; 15 (2):430. https://doi.
0rg/10.3390/v15020430

BETEPVHAPWA CETOQHA. 2024; 13 (4): 344-351 | VETERINARY SCIENCE TODAY. 2024; 13 (4): 344-351



OPUTMHATIbHBIE CTATbU | BONE3HW CBUHEN ORIGINAL ARTICLES | PORCINE DISEASES

29. Zakutskii N. I, Shirokova T. G., Yurkov S. G., Balyshev V. M. Immuno-
biological features of an attenuated African swine fever virus strain FC-135
grown in a porcine bone marrow cell suspension. Agricultural Biology. 2014;
(4): 70-74. https://doi.org/10.15389/agrobiology.2014.4.70eng (in Russ.)

30. National Research Council. Guide for the Care and Use of Laboratory
Animals. 8" ed. Washington, DC: National Academies Press; 2011. 246 p.
https://doi.org/10.17226/12910

31. Sereda A. D., Namsrayn S., Balyshev V. M., Vlasov M. E., Sindryako-
va . P, Koltsova G., Kolbasov D.V. Seroimmunotyping of African swine fever
virus. Frontiers in Microbiology. 2023; 14:1225587. https://doi.org/10.3389/
fmicb.2023.1225587

32. Ashmarin 1. P, Vasiliev N. N., Ambrosov V. A. Fast Methods of Statis-
tical Processing and Experiment Planning. Leningrad: Publishing House of
the Leningrad University; 1975. 78 p. (in Russ.)

33.SunE., Zhang Z,,Wang Z., He X,, Zhang X., Wang L., et al. Emergence
and prevalence of naturally occurring lower virulent African swine fever
viruses in domestic pigs in China in 2020. Science China Life Sciences. 2021;
64 (5): 752-765. https://doi.org/10.1007/s11427-021-1904-4

lMocmynuna 8 pedakyuto / Received 18.07.2024
TMocmynuna nocne peueHsuposarus / Revised 13.09.2024
lMpuHAama k nyénukayuu / Accepted 26.09.2024

WHOOPMALUA 06 ABTOPAX / INFORMATION ABOUT THE AUTHORS

BnacoB Muxaun EBreHbeBuMY, KaHJ. BeT. HayK, HauyalbHUK
rpynnbl, ®F'BHY OULBUM, noc. BonbruHckuia, Bnagummnpckas o6s.,
Poccus; https://orcid.org/0000-0002-8324-3256,
vlasovmikhail1993@yandex.ru

Banbiwes Bnagumup Muxaiinosuy, -p BET. HayK, Mpodeccop,
PYKOBOAMTENb rOCYAAPCTBEHHOM KOMEKLMN MAKPOOPTraHM3MOB,
OIrBHY ®ULIBMM, noc. BonbrHckuia, Bnagnummpckas o6., Poccus;
https://orcid.org/0000-0001-8224-9333, balyshevvm@rambler.ru

Cepepa Anekcenn [AmutpueBny, fA-p 6uon. Hayk,
npogeccop, rMaBHbIN HayuYHbl cOTpyAHUK, OTBHY OULIBuM,
noc. BonbruHckuin, Bnagummpckas obn., Poccus;
https://orcid.org/0000-0001-8300-5234, sereda-56@mail.ru

Mikhail E. Vlasov, Cand. Sci. (Veterinary Medicine), Head of
Group, Federal Research Center for Virology and Microbiology,
Volginsky, Vladimir Oblast, Russia;
https://orcid.org/0000-0002-8324-3256,
vlasovmikhail1993@yandex.ru

Vladimir M. Balyshev, Dr. Sci. (Veterinary Medicine), Professor,
Head of the State Collection of Microorganisms, Federal Research
Center for Virology and Microbiology, Volginsky, Vladimir Oblast,
Russia; https://orcid.org/0000-0001-8224-9333,
balyshevwvm@rambler.ru

Alexey D. Sereda, Dr. Sci. (Biology), Professor, Chief Researcher,
Federal Research Center for Virology and Microbiology, Volginsky,
Vladimir Oblast, Russia; https://orcid.org/0000-0001-8300-5234,
sereda-56@mail.ru

Bknap aBTopoB: Bnacos M. E. — aHanu3 Hay4HoW InTepaTypbl N0 AaHHOV TeMATUKe, SKCNeprMeHTabHble UCCIIej0BaHNA, MOAroTOBKa
TekcTa; banbiwes B. M. — nnaHuposaHne nccnefosaHmnii, nHTepnpeTaumna faHHbix; Cepepa A. [l. — KoHUeNUMA 1 cuctemaTmsauua

pe3ynbratoB nccnegoBaHn 1, NTOArOTOBKa TeKCTa.

Contribution: Vlasov M. E. - analysis of the scientific literature in this topic, experiments, text drafting; Balyshev V. M. — experimental
design, data interpretation; Sereda A. D. - conceptualization and result systematization, text drafting.

BETEPUHAPUA CETOQHA. 2024; 13 (4): 344-351 | VETERINARY SCIENCE TODAY. 2024; 13 (4): 344-351

351



