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[TockoMbKY CyIIeCTBYET OIIACHOCTh PEMHTPOAYKIIMY BUpyca HaTypanbHoit ocnibl (BHO) ns HensBecTHOro peseppya-
pa WM TOsIBIEHNs TeHeTUYeCKM TTIOFOOHOr0 BUPYCa C TAKMMIM JKe TATOTeHHBIMI CBOJVICTBAMI, MO0 €ro CHHTeTHYe-
CKOIT KOmNu, HeoOX0aMMa afieKBaTHas 1abopaTopHas MOJe/b, Harbosiee OMTHO MMUTHPYIOIast 3ab0/IeBaHMe HATY-
PaIbHOIL OCIIOV ¥ APYTUMI OPTOHOKCBUPYCAMIU Y€/I0BEKA. BIPYC OCIIBI KPOINKOB CIIOCOOEH BBI3BIBATD ¥ KPOJIMKOB
Ype3BBIYAITHO TAKeMoe KOHTAarno3Hoe 3abo/eBaHMe C BHICOKON JIeTalbHOCTDIO, KOTOpOe UMUTHPYeT 3abo/eBaHMe
y 4de/loBeKa HAaTypalbHOI OCIoil. 3a Bce BpeMs HaOMOfeHNs He 3apUMKCUPOBAHO HU OJHOTO CIydas 3a00/IeBaHs
Ye/I0BEeKa OCIION KPOJIMKOB.

Ilenv pabomut — 060611eHIIEe MaTEPUATIOB TI0 CCTELOBAHIIO BUPYCA OCIIBI KPOIMKOB U aHA/IN3 CUMIITOMOB JAHHOTO
3a00JIeBaHNS y KPOJIVKOB, MMUTHPYIOLINX 3a00/IeBaHNe HATYPAIbHON OCIOI Y Ye/I0BEKa, IIPYMEHNUTENBHO K paspa-
60TKe HOBBIX TPOTUBOOCIIEHHBIX ITPEIapaToB.

Vlcmounuxosas 6a3a uccnedo8anust — AHITIOSI3bIYHAS HAyIHAsI ITEPATYPA, JOCTYIIHAS Yepe3 CeTb VIHTepHeT.
Memo0 uccrne006aHUS — AaHATUTUYECKIII.

Pesynvmamut u 06cynoenue. Ocia KpoIMKOB BIepBble 3adyKcHpoBaHa B Hayane 1930-X IT. y 1ab0paTOpHBIX KPOIU-
KoB B I. Yrpexte, Hupepnannpi, sarem B CLLIA B Pokdenneposckom VHctutyTe B 1. Hblo-Vopke. Haunnas ¢ 1941 .
BCIIBIIIKY OCIIBI KPOJIMKOB TIePHOANIECKN OTMEYaINCh B nccnenoBarensckux nHcruryrax CIITA u Espomsr. OnHako
SMM300TUI TAKOI GOJIE3HN CPEI 3alM1[eB B JUKOI IIPUPOJie B MUPe He 3aPerMCTPUPOBAHO. AHA/IN3 INTEPATYPHI I0-
3BOJIMJI BBISIBUTD YIA4HbIE TIPVIMEPBI UCIIO/Ib30BAHNS MOJIE/N «KPOIMK—BUPYC OCIIbI KPOITMKOBY» AJISI JOK/ITMHNIECKIX
MCCTIeTIOBAHMIT 3aIUTHO 9 (HeKTUBHOCTI TPOTUBOOPTOMOKCBUPYCHBIX BAKIIMH, MOHOK/IOHATIbHBIX aHTUTEII, IIpe-
naparoB Ha ocHoBe MPHK u xumnonpenaparos (tnocemmnkap6a3on, 4unodoBup, TEKOBUPUMAT, OpMHINAOPOBUD 1
Ip.) IIPY Pa3/IMIHBIX CIOCOOAX MHOUIMPOBAHYIS, BK/IIOYAS MHIAALMOHHBIN. TakKe aTa MOfe/b yA00Ha /IS OLIeHKI
AMATHOCTNYECKUX HAOOPOB It 0OHAPY>KEeHMsI OPTOIIOKCBUPYCOB.

3axnouenue. Mopienb «KpOIVK-BUPYC OCIBI KPOIMKOB» SABJIAETCS 6€30IIaCHOI I YeloBeKa U IepCIeKTBHO I
MOJIe/TMPOBAHNS Pas/IMIHBIX [TATOIOTMYECKMX COCTOSHUIL TP MPOBEEeHNN PAa3INIHBIX MEAVNKO-OMOIOTMYeCKIX UC-
CJIeflOBAHNIT OPTIIOKCBUPYCHBIX MHQEKINIL, OLeHKN 9((HeKTUBHOCTI IPOTUBOOCIEHHBIX MIMMYHOOMOMOTMYeCKIX
IpenaparoB, XMMOIIPENapaToB I AMArHOCTNYECKIX HaOOPOB.

Kniouegvie cnosa: supyc ocnvl Kponukos; na60parmopHas mMooenv; HAMYPanvHAs 0CHA; OPIMONOKC8UPYCbL; 0cna
KPOnUKo6

Hns yumuposanus: Cmos6a JLD., [lempos A.A., benosepos JI.IL, Uyxpans O.B., Menvruxos C.A., bopucesuu C.B.
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There is a danger that a natural smallpox virus may be reintroduced from the unknown spring or that a similar virus
with the same pathogenic properties may appear or that somebody may create a synthetic copy of such a virus. That
is why it is crucial to have a proper laboratory pattern that may imitate a natural smallpox disease and other human
orthopoxviruses. A rabbitpox virus may provoke a grave and highly contagious disease in rabbits with a high death
rate. The symptoms of this disease in rabbits is similar to symptoms of natural smallpox in humans. There have been
no cases of rabbitpox in humans.

Purpose of the study — To summarize data on research of a rabbitpox virus and to analyze the symptoms of this disease
in rabbits that is similar to a natural pox virus in humans. This analysis may contribute to the development of new
drugs against smallpox.

Study base sources — English scientific papers available on the Internet.

Method of the study — Analytical.

Results and discussion. Rabbitpox was first detected in 1930 in lab. rabbits in Utrecht, the Netherlands, then in the
USA, at Rockfeller University in New York. From 1941 the outbreaks of rabbitpox were registered in research institutes
in Europe and in the USA. However, there were no cases of this disease in rabbits in the wildlife. The analysis has
demonstrated that the pattern “a rabbit-a rabbitpox virus” has been quite successful in pre-clinical studies of protective
efficiency of orthopoxvirus vaccines, monoclonal antibodies, mRNA-based drugs and chemotherapeutic agents
(thiosemicarbazone, Cidofovir, tecovirimat, Brincidofovir, etc.) for different transmission modes including inhalative
one. This pattern is also useful for evaluation of diagnostic sets, employed for orthopoxviruses detection.

Conclusion. Pattern “a rabbit-a rabbitpox virus” is safe for humans and is promising for simulation of different
pathological states when we conduct various medical and biological studies of orthopoxvirus infections. It also
may be used to evaluate the efficiency of immunobiological drugs against smallpox, chemotherapeutic agents and
diagnostic sets.
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Ocma KponmkoB BIepBble Obllna oOmMCaHa Bo3bynuTeneM ocmbl KpPONMKOB ABIAETCA
Mexay 1930 m 1933 rogamu, BpI3BaB BCIIBINIKM ~ BUPYC OCIBbI KPOJIMKOB, JajibHelllee U3ydeHNe
y 1abopaTOpHBIX KPOIMKOB B MHCTUTYyTax EB- KOTOpOro Imokasano, 4YTO OH HPMHAIIEXNUT K ce-
ponel u CIIA [1, 2]. OgHako 3MM300TUII OCIIBI  MeWCTBY OCIeHHBIX Bupycos (Poxviridae), pomy
KPO/NVMKOB Cpefy 3ajilleB B AUKOI Ipupoje He opronokcBupycos (Orthopoxvirus) [4]. BuyTpu
3aperucTpupoBaHo [3]. pojna oH He 0Opa3yeT OTHENbHBII BUJ], @ KJTACCH-
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¢ULUMpPOBaH KaK IOABYUJ BUPYyca BaKUWHBL. UyB-
CTBUTENBHBIM JXMBOTHBIM U XO3SMHOM 3TOTO
BO30yuUTeNsA ABIAETCA KPOIMUK, KOTOPBI OTHO-
CUTCSA K ceMelicTBY TpbI3yHOB (Lagomorpha) [4].

IJenv pabomovt — 0600IIeHNe MaTepUATIOB 110
MICCTIeJOBAHNIO BUPYCA OCIIBI KPOIMKOB M aHA/IN3
CUMIITOMOB 3a00/IeBaHNA Y KPOJIMKOB, BbI3BaH-
HOTO OCITOJ KPOJIMKOB, UMUTHUPYIOWUX 3ab0e-
BaHIe HATy PaJIbHOJ OCIION y YeTOBeKa I PUMEHMN-
TEe/IbHO K Pa3pab0oTKe HOBBIX IPOTUBOOCIIEHHBIX
Ipenaparos.

Vcmounukoeas 6a3a uccnedo6anus — aH-
I7I0A3BIYHAS Hay4YHas JINUTepaTypa, JOCTYIHas
yepes ceTb VIHTepHeT.

Memoo uccnedosanus — aHaTUTUIECKUIL.

3ajadeil JTaHHOTO MCCIEIOBAaHUSA ABIANIOCDH
u3y4yeHNUe aJeKBaTHON 1abopaToOpHOIl MOJenu,
UMUTHpYIOLleil 3ab0/eBaHue y 4YelOBeKa, BBI-
3BaHHO€ BUPYCOM HATYpaJIbHON OCIBI, /I
OLIEHKM MMMYHOOMONIOIMYeCKUX IpenapaTron
IPOTUB HATypPaJbHO! OCIIBI M [PYTUX IATO-
TeHHBIX /I 4YeJI0OBEKA OPTOIOKCBUPYCOB.

Bupyc ocnbl KponMKOB CIOCOOEH BBI3BATh
y KPOJMKOB Ype3BbIYAHO TsXKe/loe KOHTAaru-
03HOe 3abojeBaHNe C BBICOKON JIETATbHOCTBIO.
KnuHnyeckme CHMOTOMBI BK/IIOYAIOT JIMXO-
PagKy ¢ OBICTPBIM HACTYIIEHMEM aHOPeKCUN,
cmabocTy, IoTepu Beca, BASKUMM BbIETICHUAMU
U3 I71a3 M HOCA, CHYDKEHMEM CKOPOCTY JAbIXaHU A
B IIOKOe. B 1enoM, KInHMYecKoe TedeHme 3a60-
JIeBaHMSA BapbUpyeT OT JIATEHTHOTO JO TsXe-
JIOTO C HacTyIIeHueM rubenu Mexnay 6 u 10 cyt-
KaMM, C OpakeHueM KOXU (pucyHok 1) u cnu-
3UCTBIX fla)ke IpY WMHTPaHA3aJIbHOM IIyTHU
3apakeHus [5, 6].

ITomobHast  TpaHcMuCCMA ~ BO3OyAMTeNns
CXOXa Ilepefjadye BUPYCa HATYpPaAbHON OCIIBI Y
miofeit [7]. OgHako 3a Bce BpeMs HaOIOfeHMs
He 3aUKCMPOBAHO HU OJHOTO CIydas 3abore-
BaHIS YeTOBeKa OCIOI KPOMUKOB [8].

VckopeHeHMe HaTypaIbHOII OCIBI He UCKIIIO-
4aeT ONMACHOCTM PEMHTPOAYKIMMU 3TOTO BUPYCa
VIV TIOSBJIEHUS TeHeTUYeCKU MOZOOHOrO BM-
pyca ¢ TaKMMM e NMAaTOTeHHBIMM CBOJICTBaM,
BK/II0YAs ero CMHTeTN4ecKye BapuaHThl [9, 10].
ITockonpKy pabOTBI C BUPYCOM HATypanbHOI
OCIIBI OTPAaHMYEHBI [BYMsA nabopaTopuAMu B
Atnante (CIIA) u B Kombuoso (Poccus), To
ObIIV IIPOBE/IeHbI VICCTIeOBAHMA 110 MOMCKY JIa-
O0paTOpHBIX MOJierieil, Hanbosee IMOTHO UMUTH-
pyoImuX 3T0 3a6omeBanne y yenoseka. Mopjenb
HO/KHA 00/1afjaTh BBICOKON CMEPTHOCTBIO NpU
HU3KOJ MH(QEKIMOHHOI f03e, Te4eHNeM 3a00-
JIeBaHMA CO CTAaAVAMY M IIaTOTEHEe30M, CXOJ-
HBIMM C HATypanbHON OCION y dYenoBeka [4,
11]. AHanu3MpoBaNnUCh pas3NINYHbIE KMBOTHBIE

PucyHok 1 - XapakmepHvle nopaxceHuUsi KOWHbIX ho-
Kpoeoe y KposuKa, 60/1bHO20 0Cnoli KPosuKoe (pucyHoK
aoanmupoead no [6])

Figure 1 - Skin lesions typical for a rabbit infected with
rabbitpox (the figure is adapted according to [6])

(MbImy, 006e3bsAHBI, KPOIUKYU) M BO3OyAMTENN,
BBI3BIBAIOIME Y HMX JIeTaJbHOE 3apakeHNe
[12]. TakoBOii MOJeNbIO OKA3aIUCh KPOIUKMU
OpU KX 3apa}keHUU BUPYCOM OCIIBI KPOINMKOB
[5]. IloaToMy ocCma KpO/IMKOB B Tab6OpaTOPHBIX
YCIOBMAX UCIHONb3yeTCs, B OCHOBHOM, KaK MO-
Ienb, UMUTHpYIoLas 3abo/eBaHue y deloBeKa
(Mofenb «KpONMMK-BUPYC OCIIBI KPOINKOB»), BbI-
3BaHHOE BUPYCOM HaTypaTbHOI OCIbI, BK/II0Yas
TaKye CHMITOMBI U CHHAPOMBI 3a00TeBaHMA
KaK Haauuue MHKYOALVOHHOTO INepMOJia, aHO-
peKCcUY, OTeKa MOPHOYKM, 00e3BOKMBAHNSA, IU-
apen, TYCTBIX CEPO3HBIX BBbIIJIEHUII M3 I71a3 U
HOCa, CBIIM, TeHepaInu3anuy NHPEeKIun 1 ecTe-
CTBEHHOII IlepefladyM OT >KMBOTHOTO K J>KMBOT-
HOMY [13, 14].

Pap moxasaTenell, XapaKTepU3yWOIINX Te-
YeHJe OCIbI KPOTVKOB Y a9POTreHHO NHPULMPO-
BaHHBIX )XMBOTHBIX, ITO3BONISIET MOJIENMPOBAThH
3abo/eBaHMe HATypa/nbHON OCION 4YelOoBeKa
(mabnuya 1) [15].

IIpy HU3KMX 3apakalImuUX pfo3ax (MeHee
200 BOE') nuKy6anMOHHBIII IEePUOJ COCTABIIAI
4-6 cyr. [lepBbIMY KIMHUYECKMMU NPUSHAKAMU
3a00/IeBaHU A ABISINICH INXOPajiKa, 3aTeM OTMe-
Ya/lIiCch aHOPeKCUsA, ¢MaboCTh, ObICTpas moreps
MAacchbl TeNa, Aelpeccus, BANOCTD, NMajleHue TeM-
HepaTyphbl Telaa [0 CyOHOPMajnbHBIX 3HaYEHUII
u rubenb Ha 8-14-e cyTKu mociae MHGUUUPOBA-
Hus [16].

- J103a BUPYCa, BbI3bIBatollas rubenb 50 % MHOUIMPOBAHHBIX IA0OPaTOPHBIX KMBOTHBIX;

1 HI[
BOE - O71s11K006pasyoIas efUHNIIA.
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Ta6bnuua 1 - Cxo0cmeo u pasnudus mexxoy HamypanabHol ocnoli u ocnoli KpouKos (npu aspo30/1bHOM
cnocobe 3apakeHus)
Table 1 - Similarities and differences between natural smallpox and rabbitpox (aerosol mode of transmission)

MokasaTensb / Indicator

Ho3onoruyeckas popma / Nosological entity

HaTypasbHas ocna (60/ibLas
ocna) / Variola major

oCna KpoJIMKOB
(3apaxkatowas gosa
<200 BOE) / Rabbitpox
(the infective dose <200 BFU)

ocna KpoJIMKOB
(3apaxkatowas gosa
>200 BOE) / Rabbitpox
(the infective dose >200 BFU)

Cnoco6 nepegauu /
Transmission mode

Aspo3sonbHbiit / Aerosol

BaHusa /
Clinical symptoms of the disease

MHKy6aumMoHHbIN nepuop, cyT /|7-17 4-6 2-3

Incubation period, days

MpopgpomanbHas dasa, cyt / 2-4 0-2

Prodromal period, days

KnvHuyeckune npusHakm 3a6one- Jlnxopapgka, GapuHruT, MOBPEXKAEHUS Ha KOXKe / Jluxopagka, dapuHruT, no-

Fever, pharyngitis, skin lesions

BPEXKAEHUS Ha KOXKE, 3p03uu
B HOCOr/I0TKe /

Fever, pharyngitis, skin lesions,
nasopharyngeal cavity erosions

XapaKTepucTuKa MNOBpPeEXAeHUN
KOXM /
Skin lesions

Makynbl - nanysabl - BE3UKY-
Nbl - MNYCTYNbl - KOPKU -
ocnuHbl /

Maculae - papulae - vesicules -
blains- crusts - marks

Maky/ibl - nanysbl - BE3UKY-
bl = NyCTyAbl /

Maculae - papulae - vesicules -
blains

Makysibl - nanysbl - BE3UKY-
bl /
Maculae - papulae - vesicules

OcnoxkHeHus /
Complications

[MHeBMOHMUSA, cnenoTa, 3HLUe-
danut /
Pneumonia, blindness, cephalitis

MHEBMOHMS, MHOYKECTBEHHbIE HEKPO3bI /
Pneumonia, multiple necroses

3a6osieBaHms /
Time of death, days (from the onset
of the disease)

JlemanvHocmb 3a60nesaHus, %/ |=30 =100 100
Disease death rate, %
Bpems rubenu, cyT c Havana 22-28 8-14 5-7

lMpumeuaHue.

Note.

Tabauua adanmuposaHa asmopamu u3 [15].

The table is adapted from [15] by the authors of the paper.

ITpu BBICOKMX 3apakaoIiux mos3ax (6omee

200 BOE) Bupyc ocmbl

OBICTPONIPOrpeCcCUPYIOIIYI0

KPO/MKOB BbI3bIBAJI
NeTaNbHyI0 MH-

dexunoo, HAIOMMHAIOUIYIO TeMOPPAaru4ecKyio
¢bopMy HaTypanbHOI OCIBI. JIHKYyOalVOHHBIN
nepuoyp 3a60/eBaHMA B 9TOM CIydae COCTABIIAI
2-3 cyT. 3ab0neBaHMe 3aKaHIMBANIOCh TUOEIbIO

Ha 6-e cyTKH [16].

MopgenupoBaTrb 3T0 3ab0leBaHUE MOXET U
BUPYC OCIBI 00€3bsIH, OJHAKO, 3Ta MOJe/IbHas
cucreMa TpeGyeT BBICOKMX MHPUIMPYIOLINX 03
Bupyca (>10° ocnnHO06pasyoIMNX eMHNII/MII),
B TO BpeMs KaK BUPYC OCIbI KPO/IMKOB BBICOKO
natorenen A kponukos (JIII, ~20 BOE)®. Tlpu
pecnmparopHoM NyTM MHPUUUPOBAHUSA KpPO-
JIMKOB BYPYCOM OCIIBI KPOIMKOB TpebyeTcs 03a
B 10* pa3 meHbure, yeM s MHPUIMPOBAHUSA
IPUMAaTOB BUPYCOM OCIIBI 00€3bsIH VM/IU MBbIIIIeNt
BMPYCOM BaKLMHBI [6, 14, 17].

2 Tam xe.

I'eHoM BMpyca OCIIbI KPOIMKOB IIPeiCTaB/IeH
nuHeliHON pByxuenodeyHoir HTHK pasmepom
okonmo 200 ThICAY Iap OCHOBAHUIL, B II€H-
TPa/IbHOM YaCTU KOTOPOJ COfleP>KaTCA T'eHbI, OT-
HOCHUTEIbHO KOHCEPBATUBHBIE MEXYy BCEMU Op-
TOIOKCBUPYCHBIMM BufaMu. I'eHsl 9T0I 06/1acTn
KOOUPYIOT CTPYKTYPHbIe KOMIIOHEHTHI BUPHMOHA
U 9H3MMBI, HeoOXOMMble /IS TPAHCKPUIIIUMA,
peruKanuyu u ynakosku supycHoit JHK B uu-
TONIa3Me XO3AMCKON KieTku. Bech nmukn pe-
NPOAYKLIUM BCEeX OPTONOKCBUPYCOB NPOXOAUT
B I UTOIIa3Me XO03AlcKoll Knerku [18]. I'enbl
0 KOHI[aM BUPYCHOTO TreHOMa 0Oojiee pasHO-
00pasHbl, He CYLIECTBEHHBI [/ PENpOfyKIN
BlUIpyca B Ky/IbType KJI€TOK, HO OKa3bIBalOT
6onbIIoOe BIMSAHNE HA TATOT€HHOCTD BUPYCa A
KMBOTHBIX. [IpuMepamMy NMOJZOOGHBIX T€HOB SB-
NIAI0TCA penentop ¢pakTopa HeKpo3a OIYXOIN,
pelenToOp CeKpeTHpyeMoro WMHTepelikuHa-1b,
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KOHTPO/IbHBII 6€T0K KOMIIJIEMEHTa M TP UHT K-
OUTOpa CEpUHOBBIX IPOTEa3, KOTOPbIE OCYIIeCT-
B/ISIIOT peryIupoBaHye UMMYHHOTO ¥ BOCIIa/IN-
TeIbHBIX 0TBETOB [19, 20].

[Ipu penpopyKuum BUpyca OCHbI KPOIMKOB
Ha XOpPUOH-a/UIAHTOMCHBIX obonmoukax (XAO)
pasBuUBAaIINXCA KypuHbIX sMOpuonos (PKO)
00pa3yloTca XapaKTepHble OCIVMHBI C TeMOoppa-
TMSAMMI CO CIIOHTAaHHBIM 00pa3oBaHyueM 0Koo 1 %
0€I00CIIeHHHBIX MYTaHTOB [21, 22] (pucyHoxk 2).
benoocneHHbIl ¢eHOTUN O0OYCIOBIEH MyTa-
Iueil B OJHOM M3 TE€HOB MHIUOWTOPOB cCepu-
HOBBIX mpotea3 (SPI-2). JampHeiimmmu mccie-
DOBaHUAMM ObIIO MOKasaHo, 4To SPI-2 MoxeT
MHIMOUPOBATh MHTEpHeiKuH-1b KoHBepTUPY-
IOLINII 5H3UM, PONIb KOTOPOTO COCTOUT B KOH-
TPOMMPOBAHMUM IIpollecca BocmameHus [18].
BTopbIM reHoM, onpeensaomuM 3TOT GeHOTHII,
ABNIACTCA TeH ps/hr, KOTOPBIN KOAUpyeT 6eoK B
45-x]la BHEKJIETOYHOTO 000/0YEYHOro BUPYCa
[23]. 9Ty MYTaHTBI UMEIOT OTPaHUYEHNU S B KpyTe
X0351eB: He CIOCOOHBI PeIpOAyLMpPOBAaTbCA B
JTVMHUYM HOYKU CBUHBM M B pubpobracrax Ky-
PUHBIX 9MOPUOHOB.

CoBpeMeHHbIe [JJaHHbIE CBUNETENIbCTBYIOT
O TOM, YTO INpeAIIeCTBYIOIIas MMMYHU3ALUI
IPOTUBOOCIIEHHOJ BaKI[MHOM MOXET OKa-
3bIBaTh 3aIUTHOE J[eJICTBUME TPOTUB 3a60-
JIeBaHMI, BBI3BAHHBIX  OPTOIOKCBMPYCAMM,
I09TOMY Takas JabopaTopHas MOJeNb, Kak

KPOJVKY, IIPY ee JajibHelineM MHOUIMPOBAHU N
BMPYCOM OCIIBI KPOJIMKOB, MHTEHCVBHO UCIOJIb-
30BajIach NPU aHaANU3e MMMYHOOUOMTOTMYECKIX
Ipernaparos..

IIpoBefeHbl mMcciefoBaHMA IO 3alUTHON
appexTuBHOCTN BakuyHbl IMVAMUNE® Ha oc-
HOBe BMpYyca BakuuHbI, mrtaMM MVA (modified
vaccinia virus Ankara), koTopas B HacTosIee
Bpems npoussoautcs komnanueit IDT Biologika
GmbH (Dessau-Roflau, T'epmanwus), mocras-
nsercsa ¢upmoit Bavarian Nordic (Jauus) wu
UICIIONIb3YeTCs KaK BaKIMHA TPEeTbero II0KO-
nenust’ [3, 24]. [TokasaTenu UMMYHHOTO OTBeTa
Yy KPO/IMKOB 4epe3 4 HeJenu u yepes 9 MecAnes
oC/le VMMMYHM3AaUUU IpPU IOCTeAYIIeM UX
MHTpPaHa3a/JIbHOM 3apa>XeHNU JIeTaTbHON 03011
BMPYCa OCIBI KPOJIUKOB CBUJETEIbCTBOBAIIN,
YTO BCE KPOMMUKM OBUINM MOMTHOCTHIO 3aLIMIIEHBI
[25]. AHanor 3TO¥ BaKI[MHBI, TPOU3BOJUMBII B
CIIIA - JYNNEOS™, 6e3omaceH u MOXeT MpHU-
MEHATBCS Y UL, C OCTA0/IeHHBIM MIMMYHUTETOM
[26]. BakiuHa ogo6pena B 2018 r. u nuieH3UPO-
BaHa B ceHTAOpe 2019 r. YpaBieHueM 10 KOH-
TPOJI0 3a KavyeCTBOM IIPOAYKTOB IUTAaHUA U
nekapcTBeHHBIX cpefcTB CIIA (Food and Drug
Administration, FDA)* [27].

B anmBape 2024 r. Ha 154-i1 ceccum Bce-
MUPHON opraHmsaiuu 3gpaBooxpaHenns KoH-
CYy/IBTaTUBHBINI KOMMTET IIO MCCIe[JOBaHIIO
BIUpyCa HATypaJbHO! OCIIBI PeKOMEHIOBal

PucyHok 2 - OcnuHbl Ha XAO PK3, o6pasyeMbie supycom ochbl KpoauKkoe (pucyHok adanmupoeaH no [22]): 1 — HeuH-
¢puyuposaHHvie XAO PK3; 2 — XAO PK3, uHguyuposaHHble supycom ocnbl Kponaukos; 3 — XAO PK3, uHgpuyuposaHHvle

6e/100cNeHHbLIM MyMAaHMoM 8Upyca 0Chbl KPOAUKOS

Figure 2 - Marks at chorioallantoic membranes of embryonated hen's eggs provoked by a rabbitpox virus (the figure is
adapted according to [22]): 1 - uninfected chorioallantoic membranes of embryonated hen's eggs; 2 - chorioallantoic
membranes of embryonated hen's eggs infected with rabbitpox; 3 — chorioallantoic membranes of embryonated hen's eggs,

infected with a whitepox mutant of a rabbitpox virus

’ Peanusyercs nmog koMMepdeckuM HasBaHueM Imvanex B EBpone u Jynneos™ B CIIA.

* FDA approves first live, non-replicating vaccine to prevent smallpox and monkeypox. URL: https://www.fda.
gov/news-events/press-announcements/tda-approves-first-live-non-replicating-vaccine-prevent-smallpox-and-

monkeypox (gata obpamenns: 27.08.2024).
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BaKLMHY Ha OoCHOBe mramma MVA pgna mpo-

(UIAKTUKM ~ HATypaabHO!  OCHBI,  OCIIBI
06e3psiH M [PYTUX  OPTONOKCBUPYCHBIX
MHPpeKumit®.

CpaBHMBAaJICA 3alUTHBII MMMYHHBI OTBET
AByX mTaMMOB Bupyca Baknuuabl NYCBH n
ee BapuaHTa C fleleTMpoBaHHbIM reHoMm E3L -
NYCBHAE3L [13].

ITpoBoauaace OLeHKa 3amuTHON 3ddex-
TUBHOCTM HYK/JIEMHOBOKJCIOTHOII BaKIVHBI
IPOTVUB a3pPO30/IBHOTO 3apa>KeHMA KpPOINKOB
JIeTaJIbHOI 103011 BUPYyca OCIIBI KPOIUKOB [8].

Tax>ke mokasaHa 3aIiuTHas1 9P HEeKTUBHOCTD
4Ye/IOBEUYECKMX  MOHOK/JIOHAJbHBIX  AHTUTEN
HIPOTUB JIeTaIbHO OCIIEHHO NHPEeKIUN Y KPo-
JIMKOB ¥ UMMYHOJeUIIMTHBIX Mbl1eit [28].

IInsa cospaHus Habopa peareHTOB, NpefHa-
3HAaYEeHHOTO [/I1 UMMYHO(EpMEeHTHOrO aHa-
NM3a, MO3BOIAIONIETO OBICTPO M C BBICOKOI
YYBCTBUTEIBHOCTBIO  BBIABIATH  OPTOIOKC-
BUPYCBl B KIMHMYECKMX o0Opasiax MCHONb-
30BaJIMCh KPMOMM3ATBI OOpPa3LOB KY/IBTYPBHI
k1etrok CV-1, MHPUUMPOBAaHHBIX BUPyCaMu
BaKIWMHBI, OCHBI KOPOB, OCHBI KPOINKOB I
aKTpoMmenuu [29].

[Ins sKCHepuMeHTAa/lTbHON OLleHKM Habopa
ISl 9KCIIPecCc-MMMYHOXMMUYECKOTo OOHapy-
JKeHUSI OPTOIOKCBUPYCOB, Oasupylomerocs Ha
MeTOJle O[HOCTaJUITHOTO TOYEYHOTOo WUMMY-
HOAHa/NM3a Ha IUIOCKUX O€TKOBBIX MaTpHUIIAX,
UCIIONIb30BANNCh IIpelapaTbl BUpPYCa OCIBI

06e3bsIH, OCIIBI KPOITMKOB, OCIIBI KOPOB U 9KTPO-
Menuu. C MOMOIIBI0 3TOTO HAOOpa MO>KHO BBISIB-
JNSITh OPTONOKCBMPYCHI B TedeHMe 36 MUH B He-
OUMIIEHHBIX KYJIbTypalbHBIX 0Opasiax Bupyca
U B KIMHUYeCKNX obpasuax [30].

ITockonbKy BaKIMHALVUsA IPOTUBOOCIIEH-
HBIMU BakuuHamu ManodddekTrBHa TMOCTe
Hayasa 3aboneBaHMsA, TO HEOOXORMMO Hpu-
MeHeHJe IIPOTUBOBUPYCHBIX CpencTB. Ilpu
9TOM JIe4eHMe JIy4lle HAaYMHATh J[O IIOAB-
JIeHUsI CUMIITOMOB. ['pymIbl >KMBOTHBIX, IIO-
JTy4YaBIINX JIe4eHMe Ha 3-6 CyTKU, NPOABIAIN
6ormee BbIpa)keHHOe 3abo/eBaHNe, BbI3BAHHOE
BUPYCOM OCIIBI KPOIMKOB, 4YeM TPYIIBI [0
cumnroMarndeckoro nedenus [11]. B cBssu ¢
3TUM Ha KPONMKAX, MHPUIMPOBAHHBIX OCION
KPO/IMKOB, IPOBOAUINCH WCCIAEJOBAHNUA IO
OlleHKe  HEeCKONbKUX HPOTUBOOPTOIOKCBU-
PYCHBIX IIpemaparToB: TMoceMukapb6asona [31];
nupodosupa [6, 8]; rtexoBupmmara (TROXX,
ST-246) [32]; 6purnumodosupa (CMX001) -
MUMoUIBHOTO HYKJIEO3U/[HOTO aHajora
nupodosupa [11, 33-35].

[IpumeHeHmne TUOCeMUKapOa3oHa BbBISIBUIIO
€ro YacTUYHYK 3aIUTy HPOTUB BUPYCA OCIBI
kponukos [31]. IIupodosup, Kak MHIUOUTOP
ITHK-nonnmepassl 3¢ ¢eKTuBHO MHIUOUPYeT
pemINKanNio MOKCBUPYCOB P BHYTPUBEHHOM
BBefeHuN [12, 35]. TekoBUpUMAT MOXKeT IpuMe-
HSTHCS NEPOPANBHO, IPUYEM JIedYeHe, Ha4aToe
cpasy mocie MHQUIMPOBAHMNSA, MTOTHOCTBIO 3a-

PucyHok 3 - 3asucumocmo ebixcueaemMocmu Kpoaukos, UHUUUPOBAHHbIX 8UPYCOM OChbl KPOUKO8, 0m epeMeHU hpuMe-
HeHusi 6puHyudocposupa (Ha 3-u, 4-e u 5-e cymku). Ocb Y - ebizcusaemMocms Kpoaukoe (npoueHm), noayyasuiux naayebo
unu 6puHyudogosupomM (36e3004Ka yKasvieaem Ha 3Ha4UMocms (pasauyudi) npu p<0,05) (pucyHok adanmupoeaH no [34])
Figure 3 - Dependence of survival rate of rabbits, infected with a rabbitpox virus on the time of Brincidofovir treatment (on

the 3rd, 4th and on the 5th day). Y axis presents survival rate of rabbits (percentage), who were treated with placebo or of

Brincidofovir (a splat shows the significance of differences, where p<0.05) (the figure is adapted according to [34])

> Ilynkr 18 mpepBapuTenbHON IOBECTKM THA. 2 sHBaps 2024 1. EB154/20. JIMKBUaLMsI OCIIBI: YHMUYTOXKEHIIE 3aI1a-
COB BMPYCa HaTypanabHON ocnbl. Jloknan I'enepanbHoro gupekTopa BceMupHON opraHM3anuy 30paBOOXPaHEHN .
URL: https://apps.who.int/gb/ebwha/pdf_files/EB154/B154_20-ru.pdf (zaTa obpauenus: 27.08.2024).
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I{UII[a10 OT MH(QEKI MY 1 IeTaTbHOTO KcXopa [32,
36]. B urome 2018 r. FDA BpIfano pa3penieHne Ha
HpUMeHeHUe TeKOBUPYUMATA JIJIsI Te4eHM s HaTy-
Pa/IbHOI OCIIBI, IPU3HAB €T0 COOTBETCTBYIOUIVIM
BCEM HOPMATUBHBIM TpeboBaHusAM®. B 2022 . oH
Ob171 006peH B EBpore s nedeHus ocmsl obe-
3bsIH, OCIIBI KOPOB ¥ MH(]EKI[MIT, BHI3BIBAEMbIX
BUPYCOM BaKI[MHBI'.

BpuHnMaodoBMp XOpPOIIO NMEPEeHOCUTCA U
OpanbHO OMOROCTyIeH. BbIKMBaeMOCTb Kpo-

JIMKOB IIOC/Ie IpUMeHeHus OpuHIupodoBupa
3aBuUCeNIa OT BpeMeHM 00pabOTKMU IpermapaToM.
BBIX1MBaeMOCTb XMBOTHBIX, KOTOPbIE MOTyYan
OpuHIUZOPOBUP HA 3-U CYTKU MOCIe MHPUIIN-
poBaHus, coctaBnAana 88 %, Ha 4-e CyTKU IMOCTIe
nHuuposaHusa — 67 %, Ha 5-e CyTKM — He OT-
AMYanach OT KPOIMKOB, MONY4YaBUINX I/Iae6o
(pucynox 3) [11, 14, 34].

B mabnuuye 2 yxasaHbl cBefileHUs 110 IMy6/1n-
Kall¥sAM, B KOTOPBIX IIPe/ICTAB/IEHbI Pe3yIbTaThl

Ta6nuua 2 - Mcnosib3oeaHue KposluKos, UHUYUPOBAHHbIX 8UPYCOM OCNbI KPOJIUKOB, 07151 OUeHKU
UMMyHOG6UOJI02U4eCcKUX npenapamos
Table 2 - The use of rabbits infected with a rabbitpox virus to evaluate immunobiological drugs

NcTouHunk
Llenb uccnepoeanus / Purpose of the study e
References
WccnepoBaHus 3awmTHOM addekTUBHOCTH BaKUMHbI IMVAMUNE® 1 ee aHanora JYNNEOS™ / [3, 24-27]
To evaluate protective efficiency of vaccine IMVAMUNE® and its counterpart JYNNEOS™
WccnepoBaHve NpOTEKTUBHOM aKTUBHOCTUM aTTeHyMpoBaHHOM BakuMHbl NYCBH 1 ee BapuaHTa [13]
NYCBHAE3L ¢ aeneTupoBaHHbIM reHoM E3L /
To evaluate protective activity of attenuated vaccine NYCBH and its variant u ee eapuanma NYCBHAES3L with
eliminated gene E3L
OueHKa 3aWnTHON 3G PEeKTUBHOCTU HYKJIEMHOBOKMCIOTHOM BaKLMHbI MPOTMB a3P030JIbHOI0 3aparke- [8]
HUS KPOJIMKOB JleTasIbHOM 40301 BUPYCa OCMbl KPOJIMKOB /
To evaluate protective efficiency of nucleic acid vaccine against aerosol infection of rabbits with a fatal dose of
a rabbitpox virus
BbisiBNneHue 3aMTHON 3PHEKTUBHOCTM YENOBEYECKNUX MOHOKJIOHAIbHBIX aHTUTEN Y KPOJIUKOB U UM- [28]
MYHOZLEeDUUMUTHBIX MblLLEN NPU IeTaJIbHOM OPTOMOKCBUPYCHOM UHbEKLUK /
To determine evaluate protective efficiency of human monoclonal antibodies in rabbits and
immunocompromised mice that have lethal orthopoxvirus infection
OueHka Habopa peareHToB, MPUMEHSAEMOTO A /15 UMMYHODEPMEHTHOIO aHa/IM3a, MO3BOJISHOLLLENO BbISIB- [29]
NATb OPTOMNOKCBUPYChI B KANMHUYECKNX Npobax /
To evaluate a set of regents applied for the enzyme-linked immunosorbent assay that permits to detect
orthopoxviruses in clinical samples
DKcnepuMeHTaIbHas oLeHKa Habopa [/15 3KCNPecc-MMMYHOXMMUYECKOTO 0GHapYKeHUs OPTOMOK- [30]
CBUpPYCOB, 6asMpyloLLerocs Ha MeToAe OAHOCTAAUMNHOINO TOYEYHOr0 MMMYHOAHaIN3a Ha MJI0CKUX
6enKoBbIX MaTpuLax /
To conduct experimental evaluation of a set used for express immunochemical detection of orthopoxviruses
that is based on single stage dotted immunoassay at flat protein matrices
Onpegaenerne adpPEKTUBHOCTU TMOCEMUKAapHa30Ha MPOTUB BMPYCa OCMbl KPOJIMKOB / [31]
To determine efficiency of thiosemicarbazone against a rabbitpox virus
OueHka adpdeKTUBHOCTU NpenapaTa unaodosmpa Npu BHYTPUBEHHOM BBEAEHUM / [12, 35]
To evaluate the efficiency of Cidofovir when injected intravenously
OueHKa AencTBUS TEKOBMPMMATA NpY NepopasibHOM BBeAeHUN / [32, 36]
To evaluate the efficiency of tecovirimat when used orally
MN3yyeHne aHTUBUPYCHOI aKTUBHOCTU INNOPUIBHOIO HYKJETUAHOMo aHanora umnaodbosupa — 6puHLM- [11, 14, 34]
nodoBMpa B 3aBMCMMOCTU OT BpeMeHU BeAeHus npenapaTta nocse MHeuumMposaHms /
To study antiviral activity of lipophilic nucleotid counterpart of Cidofovir - Brincidofovir depending on the
time of application of the drug (time spent after infection)
MpumeyaHue.
Tabauvua cocTaB/eHa aBTopaMu.
Note.
Table is compiled by the authors.

¢ IIyHkT 12.6 mpefBapuTeIbHON IOBECTKM BHA. 4 anipens 2019 r. A72/28. JIMKBUAALMA OCIIBL: YHIYTOXKEHNE 3aIa-
COB BUpYCa HaTypaabHOI ocnbl. Jloknan I'enepanbHoro gupexTopa BceMupHoil opranusalum 34 paBoOOXpaHEHNA.
URL: https://iris.who.int/bitstream/handle/10665/328719/A72 _28-en.pdf?sequence=1 (nata o6paiuennus: 27.08.2024).

7 Ilynkr 18 nmpenBapuUTe/IbHON IOBeCTKM JHA. 2 sHBaps 2024 . EB154/20. JInKBUAaL /s OCIBL: yHUYTOXEHNe 3alla-
COB BUpYca HaTypanbHOI ocnbl. Jfoknaz I'enepanbHoro gupekTopa BceMupHOi opraHusanuy 3paBOOXPaHEHNA.
URL: https://apps.who.int/gb/ebwha/pdf_files/EB154/B154_20-ru.pdf (nara obpamenus: 27.08.2024).
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MICCTIeJOBAHMII 110 OlleHKe 9P PeKTUBHOCTH MPO-
TUBOOCIIEHHBIX IMMYHOOMOMIOTMYECKNX Mpela-
PaToB C UCIO/Nb30BAHNMEM KPOIUKOB.

3aknoyeHne

Taknum 06pa3oM, pe3ynbTaThl HPOBEIEHHOTO
VICCTIe[JOBAHNA II03BOJIAIOT CIeAaTh BBIBOJL O TOM,
9TO KPONMKMU (MOJENb «KPOMMUK-BUPYC OCIIBI
KPO/MKOB»), LIMPOKO MCIIO/Ib3yeMble JI/IsI MOJie-
TMPOBAHMA PA3TNYHBIX HIATOTOTMYECKNX COCTO-

SHUI IIPY MPOBEJJeHNN MEIVKO-OMOIOrNYeCcKUX
MICCTIeJOBAaHNII, MHPULIVPOBAaHHBIE OCIION KPO-
JIVKOB, B JTaOOPAaTOPHBIX YCIOBUAX SBISIOTCA
MOJIe/IbI0, IMUTHPYIOLIeil 3a00/IeBaHMe Y Yero-
B€Ka, BPI3BAHHOE BUPYCOM HaTypa/JIbHOI OCIIBI U
APYTUMMI OPTOIMOKCUBYMPYCHBIMYU MHPEKINAMI,
M MOTYT OBITh MCIHOJb30BaHBI B KadyeCcTBe MO-
menu JA OLeHKM 3(PQGeKTMBHOCTM IIPOTUBO-
OCIIEHHBIX MMMYHOOMONOTMYECKUX U XUMMO-
IIpenaparoB IpenaparosB.

Ozpanuuenus uccneoosanus / Limitations of the study

JlaHHBIT aHATUTIYeCKIIT 0630p MMeeT psJi OrpaHMYeHNII, a UMEHHO: 1) B KauecTBe UICTOYHUKOB paccMOTpe-
HBI JTMIIb aHITIOA3BIYHBIE CTAThU VM IePEeBOJHbIC BapMaHTHI (HaIpuMep, PYCCKOA3BIYHBIX CTaTeil); 2) paccMa-
TpUBaeMble pabOTHI OMYONINKOBAHbBI B OTKPBITBIX MICTOYHUKAX, MHAEKCHpYeMbIx Google, Scopus, Web of Science,
eLibrary; 3) He 6bUI0 BBeIeHO KpuTepus Ha UCK/TI0OYeHNe PabOT 13 pacCMOTPEH NS BBULY HEZOCTOBEPHOCTIL, HEBOC-
IPOM3BOJMMOCTY, HeOOBEKTMBHOCTM I T.[I. IPeICTaB/ICHHBIX B HUX faHHBIX. / This analytical review has a number
of limitations, such as: (1) The authors of this paper have considered only articles in English or translated versions
(for example, English translation of the original Russian articles; (2) The papers under analysis were published in
open sources, indexed by Google, Scopus, Web of Science, eLibrary; (3) There was no rule that the papers under
analysis should be neglected due to unreliability, non-reproducibility and lack of objectivity of their data.
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