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SUMMARY

Rabies is endemic on the considerable part of the Russian Federation, and it is associated with current natural outbreaks of the infection. The highest animal
morbidity rates are reported in the central and southern regions of the European part of Russia and in the southern part of Western Siberia. The Irkutsk Oblast is
among the few regions of our country, which are rabies free for several decades. The research was aimed at the analysis of factors aiding to the maintenance of the
rabies free status of the region. Retrospective study of archive and previously published reports on human and animal rabies cases in the Irkutsk Oblast starting
from 1954 was performed. Epidemics of urban rabies ceased in the region in 1970s. Sporadic rabies cases in dogs, reported in 1976 and later, could be imported or
could result from the infection from bats. Diagnostic errors were also possible. Rabies is reported in foxes in the Subjects bordering the Irkutsk Oblast: Krasnoyarsk
Krai and Republic of Buryatia. It is supposed that in case of the infection introduction the forest-steppe agricultural areas near the Angara River are likely to be
affected due to high population of foxes. Relative geographic isolation of the Irkutsk Oblast favors to the long animal rabies freedom of this territory. The vast area
of mountain taiga with low fox population serves as an ecological barrier. In 2007-2009 and in 2019, barrier oral vaccination was carried out along the border with
the Krasnoyarsk Krai and on the west coast of Baikal Lake. Measures for anti-rabies vaccination of dogs and cats were intensified. Active virological monitoring is
performed on a regular basis. The paper demonstrates cartograms of fox and wolf population density along with designation of sites, where oral vaccination of
wild carnivores was performed.
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PE3IOME

3HaunTenbHas vactb Tepputopuu Poccuiickoit Oefepauui 3HAEMUYHA NO BeLLeHCTBY, UTO B HacToALLee BpeMa 00YCI0BNIEHO aKTUBHOCTBIO NPUPOAHbIX 04aroB
nHekumm. Hanbonee Bbicokne nokasaTen 3a601eBaeMOCTH XXUBOTHBIX OTMEYAIOTCA B LIEHTPANbHbIX 11 IXKHbIX PEroHaX eBponeiickoii yacTu Poccum 1 Ha tore
3anagHoii (nbupw. MpkyTckas 06nacTb OTHOCUTCA K YUCY HEMHOTUX TePPUTOPUIA HaLLeil CTPaHbl, CBOOOAHDIX OT OeLLeHCTBA Ha NPOTAXKEHIUM HECKOAbKIX JecA-
TUneTyit. Lienbio nccnenoBanua 6bin aHanu3 06cToATeNbCTB, CNocobCTBOBABLUMX COXpaHeHNIo CTaTyca bnarononyyHoii no bewweHcTBy Tepputopuy. NMposeeHo
PETPOCNeKTUBHOE U3y4eHue apXUBHbIX 1 ONY6NINKOBAHHbIX PaHee AaHHbIX 0 perucTpaLyy bewueHcTBa cpeu Miofeit v XUBOTHbIX B MpkyTckoii obnactin ¢ 1954 T.
3nM300TUY FOPOACKOTO TUNA B pernoHe npekpatuincy B 1970-e ropbl. Cnopaauyeckue cyyan 3abonesanna cobak B 1976 1. 1 no3aHee, BepOATHO, MOM ObiTb
33BO3HbIMY UM BO3HUMKATb B Pe3y/bTaTe 3apaxeHusa oT IeTyunx MbilLeid. He MCKNIoueHo Takae, 4To MO MMETb MeCTO OLLMOKY AMarHoCTUKM. beweHcTBo
Cpenu NCUL, perncTpupyetca B coceHux ¢ VpkyTckoit onacTbio cybbektax — KpacHoapckom kpae u Pecnybnuke bypatua. CaenaHo npeanonoxeHue o Tom,
410, B C/Tyuae 3aH0Ca MHOEKLMM, MOryT ObITb MOPaXKEHbI CeNbCKOX03ANCTBEHHbIE PalioHbI 1ecocTenHoro MpuaHrapba ¢ BbICOKOA YNCAEHHOCTbIO AcALbI. -
TenbHoMy 6narononyumto MpkyTckoil 06nacTin No GeLUeHCTBY MBOTHBIX CMOCOBCTBYET OTHOCUTENbHAA reorpaduyeckas U3oaALMA STOA YacTh ee TeppUTOPUK.
JKonoruyeckum b6apbepom CiyxKar 06LLMPHbIE POCTPAHCTBA FOPHOIA TaIATY C HU3KOI YNCTIEHHOCTBIO MBI B 2007-2009 1 2019 rr. npoBogunack 6apbepHas
opanbHaA BaKLMHALMA NUCUL, Ha rpaHuLe ¢ KpacHoApCKMM Kpaem 1 Ha 3anagHom nobepexbe baiikana. YcuneHbl MeponpuaTia no BakLMHaLIMM cobaK 1 KoLek
npoTyB bewuexcTBa. CucTemaTiyeckin NPOBOANTCA aKTUBHDIA BUPYCONOTNYECKMA MOHUTOPUHT. B CTaTbe NpuBeeHbI KapTorpamMmbl MIOTHOCTU HaCeNEeHUA INCULbI
11 BONKa C 0003HaueHMeM y4acTKOB NPOBeAeHIA 0panbHOIA BaKLMHALMN AMKIX MOTOARHbIX.

KnioueBbie cnoBa: belweHcTBo, (Bo60AHaA OT belleHcTBA Tepputopus, 6apbepHaﬂ OpanbHadA BaKUUHALWA, BakLHaLuA 06K 1 KoLLeK.

bnaropapHocTu: Pabota BbinonHeHa npyu nopdepxke cnyx6bl BeTepuHapum UpkyTckoid 06nacTu B pamkax nognporpammbl «06ecneyenme feATenbHOCTH
B 06nacTi BeTepuHapum» Ha 2019-2024 rofibl, ABAAIOLLENACA NPUNOXKEHUEM K FoCyAapCTBEHHON Nporpamme «Pa3BuTue CeNbCKoro Xo3AiCTBa U perynnpoBaHie
PbIHKOB CEbCKOXO3ANCTBEHHON NPOAYKLMY, CbIpbA U NPoRoBonbCTBUA Ha 2019-2024 ropbl» (noctaHosneHue lpasutenbcta WpkyTckoii obnactu ot
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INTRODUCTION with the loss of livestock and hunted animals, major costs
Rabies is one of the dangerous zoonotic diseases  of anti-epidemic measures including animal vaccination,
having the highest social and economic significance [1].  diagnostic tests as well as preventive and post-exposure
The damage posed by this lethal infection is associated  vaccination of humans. Risk of lethal disease cases still
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exists even in case of well-organized rabies surveillance.
Therefore, preventive measures should be taken in order
to avoid the infection introduction into the rabies-free
territories. These considerations govern the rabies control
strategy and tactics in the regions with various epidemic
statuses [2-4].

Rabies is endemic on the major part of the Russian Fe-
deration and it is currently associated with active natural
outbreaks of the infection. The highest morbidity rates are
reported in the central and southern regions of the Euro-
pean part of Russia and in the southern part of Western
Siberia. Some Subjects of the Russian Federation, however,
remain rabies-free for many years [5-7]. Occasional aggra-
vations of the epidemic situation are typical for rabies, and
such aggravations are accompanied by the transformation
of the nosoarea boundaries. For example, early in this cen-
tury the epidemics were for the first time reported in foxes
in a number of regions of Eastern Siberia. As a result, for a
number of years rabies has been reported in wild and do-
mestic animals in previously free territories (southern part
of the Krasnoyarsk Krai, Republics of Khakassia and Burya-
tia, Zabaikalsky Krai) [8-11]. The Irkutsk Oblast remains the
only rabies-free Subject in Eastern Siberia.

The study was aimed at the analysis of the aspects
contributing to the maintenance of rabies-free territory
against the background of the epidemics affecting the
neighboring regions.

MATERIALS AND METHODS

Retrospective study of archive and previously pub-
lished reports on human and animal rabies cases in the Ir-
kutsk Oblast starting from 1954 was performed [5, 12-15].
Sporadic cases mentioned in the statistical bulletins since
1975 were explored.

Currently taken preventive and surveillance measures
are presented based on the data accumulated by the
Irkutsk Oblast Veterinary Service. Results of virological
monitoring performed in 2007-2019 were reviewed.
Brain samples collected from hunted wild animals and ra-
bid suspected, diseased or found dead domestic animals
(n = 1002) were tested according to GOST 26075-2013

“Animals. Methods of Laboratory Diagnosis of Rabies".

Data on anti-rabies vaccination of dogs and cats are gi-
ven according to the official records and reports compiled
under Forms 1-Vet and 1-Vet A. The data submitted by the
Oblast Animal Disease Control Station in 2018-2019 were
used for the estimates of the numbers of the domestic
dogs and cats as well as stray animals [16].

The barrier oral vaccination of foxes was carried out
by vehicles and four-wheeler ATVs. “Oralrabivac” vaccine
(FSE“Shchelkovo biocombinat’, Russia) was distributed in
2007-2009; and “Rabistav” vaccine (FSE “Stavropol biofac-
tory”) was distributed in 2019 according to the manufac-
turer’s instructions. Dynamics of the fox and wolf popula-
tion number and density was analyzed basing on the data
of winter censuses performed according to the methodical
guidelines approved by the Order of the Ministry of Na-
ture of Russia of January 11, 2012 No. 1. The census data
were correlated with officially reported hunted volumes
of these animal species.

Mapping was performed on the basis of the Natu-
ral Earth landscape and geographic map using QGIS 3.2.1
software. Rabies infected territories in the neighboring
Subjects of the Russian Federation were mapped accor-
ding to the data published in 2002-2019 [8, 9, 15].

RESULTS AND DISCUSSION

In the mid-twentieth century, urban rabies epidemics
raged in the Irkutsk Oblast as well as in many other regions
of Russia. This was evidenced by the morbidity patterns.
In 1954-1970, 654 rabies cases were reported in animals
(78.7% - dogs, 17.7% — farm animals, 3.8% - cats). No di-
sease cases were reported in wild animals. Over the same
period, 29 rabies cases were reported in humans with the
maximum number to be reported in 1962. Different pub-
lications informed of 36 or 37 human deaths due to rabies
[12, 14]. In all cases the source of infection involved do-
mestic animals. Two epidemic peaks were reported: in mid-
50s and early 60s. After 1963, the morbidity consistently
decreased (see Table). Singular rabies cases were reported
in animals after 1970:in 1976 - three cases, in 1998 - one
case. In the current century, rabies was also suspected in
animals basing on the disease clinical signs and dubious
luminescent microscopy results. The diagnosis was not
however confirmed by the results of the investigations
as well as by the expert and laboratory tests. For exam-
ple, in 2016 a report on a human being attacked by a wolf
in the Ust-llymsky Raion was posted in Internet, but the
investigation demonstrated that the bites were made by
a dog, and laboratory test results did not confirm rabies.
In 2007-2019, the regional veterinary laboratory tested
for rabies a number of samples collected from 433 foxes,
115 wolves, 208 other wild animal species, 228 dogs and
cats, 16 synanthropic rodents and 2 farm animals. The vi-
rological monitoring results demonstrated no rabies cases.
Therefore, over the past 50 years, no rabies epidemics were
observed in the Irkutsk Oblast. Sporadic rabies cases in
dogs in 1976 could be imported or resulted from the in-
fection from bats. It is well-known that Irkut lyssiavirus is
circulating in the chiropterans in Eastern Siberia [17]. Diag-
nostic errors were also quite possible. Thus, one rabies case
reported in a catin Irkutsk in 1998 was not confirmed [13].

Since 2002, the rabies situation has dramatically changed
in the Subjects of the Russian Federation bordering the Ir-
kutsk Oblast. Since that time the epidemic has been per-
sisting in foxes and involving domestic and farm animals
mostly in the insular forest steppes in the south of the Kras-
noyarsk Krai and Republic of Khakassia. In 2011-2019, fox
rabies outbreaks were reported in the Republic of Buryatia
and Zabaikalsky Krai. The outbreaks are occasionally repor-
ted in the Republic of Tyva [5,8-11, 18].The most geograph-
ically close to the Irkutsk Oblast rabies cases were reported
in Kansk forest steppe and Angara River valley (Krasnoyarsk
Krai) located just 50-60 km from the administrative bor-
der [9]. In the Republic of Buryatia, rabies spread along the
Selenga River and its tributaries to the north up to Ulan-Ude
city (approximately 150 km from the Olkhonsky Raion of the
Irkutsk Oblast) [8]. This justified the assessment of possible
rabies introduction into the Irkutsk Oblast and implemen-
tation of the additional preventive measures.

According to fur production volumes during the rabies
epidemics in 1950-1965, the number of fox population
in the Irkutsk Oblast was specified by low growth rates
varied from 1.4-2.7 ths foxes/year. This once again con-
firms that there was no epidemic in foxes at that time.
Thus, for example, in the Republic of Buryatia the num-
ber of fox population drastically reduced after rabies vi-
rus introduction in 2017 [19]. Maximal number of wolves
(about 400 animals) was hunted in 1950 with progressive
four-fold reduction by 1965. Due to a number of social
and economic reasons there are no reliable data on fox

VETERINARY SCIENCE TODAY, SEPTEMBER N3 (34) 2020 | BETEPUHAPIA CETOLHS, CEHTABPb Ne3 (34) 2020



ORIGINAL ARTICLES | ANIMAL RABIES OPUTUHANBHBIE CTATbY | BELIEHCTBO XUBOTHbIX

Table

History of animal and human rabies morbidity in the Irkutsk Oblast in 1954-1970 (archive data)

Tabnuua
[luHamuka 3a6oneBaemMoCTy XMBOTHBIX U NioAeil 6eweHcTBoM B MpKyTckoii o6nactu 3a 1954-1970 rr. (apxuBHble faHHbIe)

(ategory
1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971
Animals 173 | 104 52 79 15 9 19 5 46 7 50 n 1 n 7 0 1 0
Humans* 0 2 0 2 1 1 2 2 9 4 4 1 3 0 0 0 0 0
*Human cases are reported by the date of infection
* Cnyyan 3a6oneBanna ntofieil npuBezeHbl No Aate 3apaxeHus.
and wolf population for the later period (approximately  dense fox population is reported in the Irkutsk-Cherem-
from 1969 to 2000). After 2000, winter census data are  khovsk Plain specified by atropogenically transformed
available that are indicative of the growth of the popula-  forest stepper topography. Mean values of the popula-
tion of wolves and mostly of foxes (Fig. 1). The main factor ~ tion density of this animal species are reported in Ekhirit-
of the current growth of the fox population is apparently ~ Bulagant forest steppe and in Taishetsky and Chunsky
the reduction of the hunting pressure. The fox fur is out ~ Raions bordering the Krasnoyarsk Krai. The highest wolf
of demand, and foxes are currently hunted by amateur  population is observed in the taiga areas (Fig. 2). Com-
hunters while hunting hoofed animals. In 2011-2019, on  parison of the data on the Irkutsk Oblast and Republic of
average 489 animals, i.e. about 3% of the recorded num-  Buryatia, where rabies has been continuously reported for
ber of the population, were hunted annually. As for the  over three years after it was introduced from Mongolia [19],
wolf, this parameter amounted to 232 animals and 4.8%, demonstrates that mean volumes of the wolf population
respectively. density are similar but mean density of the fox popula-
According to the summaries of the Federal Hunting  tion is higher in the Irkutsk Oblast. The fox population is
Reserve Inventory the highest fox population in Eastern  low in the taiga habitats adjacent to Lake Baikal. The wolf
Siberia is recorded in the Irkutsk Oblast [20, 21]. The most ~ population here is however high due to high number of
20000
18000
/\ /\ < §
Fox -
-~
14000 P
/ -7 Y
12000
10000
8000
6000
4000
2000
0 T T T T T T T T T T T T T T T T 1
2000 2005 2010 2015 2020
Fig. 1. Dynamics of fox and wolf population numbers in the Irkutsk Oblast by winter census data
(number of animals, 2000-2019)
Puc. 1. JuHamuka qucieHHoCMu Jucuybl U 80s1Ka 8 Yipkymckot o6nacmu no OaHHbIM 3UMHUX MAPWPYMHBbIX y4emos
(4ucno ocobed, 2000-2019 22.)
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Krasnoyarsk
Krai

Republic
of Tyva

Mongolia

@ Ulan-Ude

Republic
of Sakha

Density per 1,000 ha
Fox:
® - above 0.42
® -(0.26-042
* -below 0.26

Wolf:

@ - above 0.07
e -0.03-0.07
e -Dbelow 0.03

Fig. 2. Density of fox and wolf population in the Irkutsk Oblast by winter census data
(average data for 2015-2019 per 1,000 ha of hunting reserves; light colored areas on the map - forest-free territories)

Puc. 2. [TnomHocme HaceneHusA aucuysl U 8071Ka 8 Vipkymckol 061acmu no OaHHbIM 3UMHUX MAPUWPYMHbIX
yuyemos (cpeoHue 0aHHble 3a 2015-2019 22. Ha 1000 2a oxomHu4sUX y200ul;

ceemJible y4acmku Ha Kapme — 6e3s1ecHovle meppumopuu)

wild hoofed animals (Fig. 2). There is low number of foxes
on Olkhon Island and the animals mostly feed near the
tourist camps and roads. Tazheranskaya steppe provides
richer habitat for foxes but their number here is also not
high. Pack of wolves (8-11 animals) continuously resides
on Olkhon Island. Rare cases of the wolves crossing frozen
Lake Baikal from the eastern coast to the western one are
known. According to the census the number of foxes and
wolves in the Cisbaikalia Natural Park and Baikal-Lena Na-
ture Reserve is estimated within one order of magnitude
(wolf — 36-101 animals, fox — 29-116 animals). Therefore,
there is a possibility of the rabies virus introduction from
the infected regions of the Republic of Buryatia into the
specially protected natural areas located along Baikal’s
coast, but the conditions for further rabies spread in wild
animals are minimal here.

Due to the threat of rabies introduction from the Kras-
noyarsk Krai, for three years starting from 2007 the barrier
oral vaccination was performed in the Nizhneundinsky,
Taishetsky, Chunsky and Ust-Ilimsky Raions. The scope
of vaccination was increased annually: 2007 - 7.3; 2008 —
37.28;2009 - 118.0 ths doses. The vaccine was distributed
along the 50 km-wide area adjacent to the administrative
border. The efforts to form the buffer zone were resumed
in 2019: 17 ths doses were used in the Taishetsky Raion

along the border with the Krasnoyarsk Krai; three ths doses
were distributed in the Olkhonsky Raion (Olkhon Island,
southern part of the Irkutsk Oblast) and along the western
coast of Lake Baikal (Fig. 3). While selecting the sites for
the vaccine distribution the landscape patterns specifying
possible habitat and migration of foxes were considered.
In the Yenisei part of Siberia and Cisbaikalia, the rabies vi-
rus spreads mostly along the river valleys and intermoun-
tain forest steppe basins cultivated by humans [8-11]. It
is well known that landscape patterns mostly defined
the effectiveness of the first oral vaccination campaigns
in Central Europe [22, 23]. The Irkutsk Oblast is separated
from the Krasnoyarsk Krai, Republic of Tyva and Mongolia
by the plexus of Eastern Sayan Mountains with maximal
altitudes of over 3.3 ths MASL. Individual ridges with the
altitudes of up to 1-2 ths m (Biryusinsky, Gutarsky, Yagi)
extend to the north almost up to Taishet. The most prob-
able routes of rabies spread from the west could include
territories located northwards - along the Transsiberi-
an railroad between Kansk and Taishet as well as along
the Birysa, Chuna and Angara river valleys. In the south,
Lake Baikal is an impassable barrier for the rabies virus in
summer. However, during 3-4 month after the ice forma-
tion singular migrations of wolves from the Republic of
Buryatia cannot be excluded. The narrowest part of Lake
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Baikal (about 30 km) is in Selenga and Buguldeyka river
station. Khamar-Daban and Cisbaikalia mountain ridges
are also formidable barriers for foxes, and they protect the
Irkutsk Oblast from the south.

Another area of activities involves prevention of the
rabies virus introduction with domestic animals. Animal
movements by public transport are controlled according
to the Order of the Ministry of Agriculture of the Russian
Federation of December 14, 2016 No. 635, and thus any
possibility of importation of any non-vaccinated animals
is nearly excluded. There is, however, a problem of intra-
regional transportation by personal transport. For example,
over 100 ths people annually come to Lake Baikal in the
Olkhonsky Raion, and many of them bring dogs, cats, ferrets
and other animals. This further increases the relevance of
the vaccination of pets. There are no statistic data on the
number of cats and dogs. According to the survey, there is at
least one dog and one cat kept on each backyard in the rural
communities. Total of 91.8 ths backyards were recorded in
2019, and the scope of the domestic animal vaccination is
scheduled according to these data. Starting from 2014, over

Krasnoyarsk
o

Fig. 3. Estimated probability of rabies introduction and spread in the Irkutsk Oblast and areas of barrier oral vaccination of foxes.

80 ths dogs are vaccinated annually. In addition, the number
of vaccinated cats has increased significantly (Fig. 4).

After rabies cases ceased to be reported in the Irkutsk
Oblast, 3-4 thousand people annually sought medical
attention due to injuries caused by animals (160-200 in-
dividuals per 100 ths people), and there was a growing
trend of this parameter. In different years, from 30% to 77%
of such people were vaccinated against rabies [5, 24, 25].
Veterinary monitoring of animals with known owners
was performed for 10 days as appropriate and amounted
to 75% of total number of cases. However, 25% of cases
were due to injuries caused by unknown animals that im-
plies full course of vaccination of the injured individuals.
According to the official data, 13 ths stray dogs and cats
were recorded in 2019, and Irkutsk accounted for about
10% of them. Of these, 9,855 animals were captured and
placed into animal shelters. About 50% of such animals
were released after they had been vaccinated, neutered
and tagged (microchipping). Monitoring of compliance
with animal keeping rules and control of the number of
stray dogs and cats still remain intractable social problems.

Irkutsk
" Ulan-Ude

Legend: crosses — sites of the vaccine distribution; gray paint — rabies infected neighboring territories;
yellow paint - forest-steppe territories optimal for rabies spread in foxes;
arrows — most probable routes of rabies introduction with wild animals.

Puc. 3. OyeHKa 803MOXHOCMU 3aHOCA U pacnpocmpaHeHus beweHcmaa

8 Vipkymckol obnacmu u patioHsl npogedeHus 6apbepHoU opanbHOU 8AKYUHAYUU TUCUY.

JlezeHOa: KpecmuKu — Mecma pack/ia0Ku 8aKYUHbl; cepds 3a/1UsKa — Heb1a20n01y4YHble No beweHcmay coceOHue
meppumopuu; Xesimas 3a/U8Ka — iecocmenHele meppumopuu, 6;1azonpusgmHsie 019 pacnpocmpdreHus bewieHcmaa
Cpedu 1ucuy; cmpesiku — nymu HauboJsiee 8epOSMHO20 3aHOCA belieHcMaa QUKUMU XUBOMHbIMU.
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Fig. 4. Numbers of vaccinated dogs and cats in the Irkutsk Oblast (2004-2019)

Puc. 4. O6wsembl 8akyuHayuu cobak u kowek npomus beweHcmaa 8 Yipkymckot obnacmu (2004-2019 22.)

CONCLUSION

The probability of rabies introduction into the Irkutsk
Oblast has currently increased due to disease presence in
the neighboring areas. In case of the infection introduc-
tion with the wild animals, the agricultural regions of the
forest steppe areas near the Angara are the most likely to
be infected due to high fox population. Long disease free-
dom of the Irkutsk Oblast is favored by relative geographic
isolation of this part of its territory. Continuation of the
barrier rabies vaccination and preventive measures in the
settlements remain of topical significance in the context
of Russia’s participation in the Zero by 30 strategic plan
initiated by the World Health Organization in order to end
human deaths from dog-mediated rabies and with regard
to the tourism development in the Baikal region.
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